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ToroGrarnicaL Freatrurres.— The mountains of Colorado form, 
perhaps, the most striking feature in the orology of the United 


y 


States. Reearding the several ranges which traverse the region 


between Mexico on the south and the British Possessions on the 


north as parts of one stupendous whole, whose upheaval in the 
main may be referred to one geological epoch, we find that along 
the fortieth parallel the most active telluric forces were exerted, 
producing the widest expansion and culminating in the loftiest 
peaks. Between the Sierra Nevada on the west and the Wasatch 
on the east, the ridges, with their intervening valleys, reach an ex- 
pansion of not less than a thousand miles. Traced north and south 
they not only diminish in height but contract in widtl about 
four hundred miles. There are five or six peaks in Western Col- 
orado which attain an altitude of over fourteen and feet 


above the sea, constituting the highest ground in the United 


States, with the exception of a region on the head waters of Kern 
River where there is a single point, Mt. Whitney, estimated at 
fifteen thousand feet. 
Between the Missouri River and the Rocky Mountains there is 
‘the land, which to the ordinary observer is al- 
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most imperceptible. Kansas City, at the junction of the Missouri 
and Kaw Rivers, is six hundred and forty-eight feet above tide 
water; First View, near the western line of Kansas, is four thou- 
sand, four hundred and seventy-nine feet; and Denver, fourteen 
miles from the base of the mountains, is five thousand, one hun- 
dred and five feet. Thus it will be seen that the traveller along 
this route is ascending a rapidly-inclined grade which to the eye 
appears as a dead-level. 

From this elevated plateau the mountains rise abruptly, like a 
great rampart, ridge succeeding ridge, until, on the fortieth par- 
allel, the culminating point is attained at Gray’s Peak. This peak 
was named in honor of the distinguished botanist of that name, 
by one of his devoted disciples, Dr. Parry, who was the first to 
measure its altitude, which he found to be fourteen thousand, two 
hundred and forty-five feet. 

There are really two culminating points to the range in this vi- 
cinity ; one with a rounded outline probably a few feet lower, and 
the other cone-like in form, which in the distance resembles an 
aerial pyramid. It would not be inappropriate to attach to the 
southern point the name of Torrey, who has done so much in de- 
termining the botany of the mountain region of the United States ; 
thus linking together the names of two honored observers who 
throughout a series of years have worked side by side in a com- 
mon science. Here is the water-shed of the continent. The rains 
which fall on the western slope find their way to the Pacific 
through the Colorado River and the Gulf of California, and those 
which fall on the eastern slope reach the Atlantic through the 
Platte branch of the Missouri, thence through the Mississippi and 
the Gulf of Mexico. 

Standing at Denver on a clear summer’s day, the observer com- 
prehends in the range of his vision, a view rarely surpassed in 
grandeur and extent. The mountains rise abruptly from the 
plains like a great wall which can be traced for one hundred and 


r 


fifty miles. To the south is seen Pike’s Peak, distant sixty miles 
or more, jutting into the plains, and to the north, nearly equidis- 
tant, Long’s Peak, with its snow-clad flanks and bare scalp, looms 
up amidst the congeries of peaks. The intermediate distance is 
filled in with mountains of every variety of contour; some serra- 
ted, some crater-like, some pyramidal and some with rounded 
outlines. 
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The best time to view this landscape is at early morn. The 
mountains then resemble a great cloud-bank hanging on the verge 
of the western horizon. As the sun comes up illuminating the 
peaks and projecting crags, the landscape resolves itself into defi- 
nite outlines. Over the whole are thrown broad masses of light 
and shade, and rock and tree and grassy slope are revealed with 
wonderful distinctness, while from the snow-fields are flashed back 
the tints of sapphire and gold. Bathed in that rare and clear 
atmosphere there is something in this scene ideal, unearthly. 
‘¢*The Delectable Mountains” revealed to the vision of John Bun- 
yan were not comparable in grandeur to these. 

While in the distance, the mountains appear to present an im- 
penetrable barrier, yet when approached, they are found to be in- 
tersected by numerous canons which afford practicable routes to 
their very heart, and enable the explorer, without exhausting ef- 
fort, to scale their loftiest summits. Their arrangement en echelon 
affords passes which may be surmounted even by railroads. 

We have, very properly, incorporated into our vocabulary the 
Spanish term ‘canon” as expressive of a torrent-stream walled 
in by mountains. Such is the character of all the streams which 
descend to the plains. Rock-bedded and often rock-walled, they 
rush and roar in their onward course, and only find repose after 
their escape to the broad undulating plains. 

Ascending a summit from which a bird’s eye view of the country 
can be obtained, the contour of the surface appears like a confused 
mass of matter thrown up and corrugated when the elements of 
fire were in the wildest commotion. A tumultuous sea, instanta- 
neously arrested and petrified, would be a miniature representa- 
tion of what is here seen; and yet, when the geologist comes to 
carefully examine the structure of the mountains stratigraphically, 
he finds that they range in nearly conforming lines, whose direc- 
tion is N. N. W. and S. S. E. 

Another striking feature in the topography of this region is 
the series of high table-lands known as * parks.” They are ver- 
dant valleys walled in by snowy mountains. The melting snows 
give rise to numerous springs and rivulets which sustain an al- 
most perennial growth of bunch grass, making these parks accord- 
ing to Fremont ‘the paradise of all grazing animals,” and these 
streams the favorite abode of the speckled trout. The antelope, 
the elk, the mountain sheep and the black-tailed deer still abcund 
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in these rich pastures, but the buffalo has been driven away. 
When, in 1844, Fremont visited the South Park, herds of these 
animals blackened the surface, and their well-beaten trails afford- 
ed the most practicable route through the region; but now they 
do not even approach the foothills. 

The Utes use these parks during the summer as cow lodges, but 


as winter approaches the herd is driven down to the plain. 


GroLocy. Tocomprehend the geology of the Rocky Mountains, 
where the forces of metamorphism have been so powerfully ex- 
erted, it is necessary at the same time to study the geology of the 
Plains, where the strata repose nearly horizontally, and are abun- 
dantly charged with fossils. Starting at Kansas City, we first en- 
counter the Coal Measures, which continue to Fort Riley. Here 
occurs a drab-colored limestone associated with marls, which is 
regarded as the equivalent of the Permian. Next succeeds a series 
of bright red and green marls, seen at Salina, which may be Tri- 
assic. Above this formation comes the Cretaceous occupying a 
broad zone nearly coterminous with the plains, conspicuously dis- 
played at Ellis, Fossil Creek, and Fort Wallace. The Miocene- 
tertiary abuts against the foothills and extends to the east of Den- 
ver. At Golden City, the strata of this formation are tilted up 
vertically, thus showing that within comparatively recent times, 
this region has been subjected to violent displacements. It is 
characterized by heavy deposits of coal (lignite) which is success- 
fully mined at Golden City, on Ralston’s Creek, South Boulder and 
other streams descending from the mountains. The beds are from 
ten to fourteen feet thick—an undue expansion which would indi- 
cate that they are pockets, instead of persistent seams. The coal 
is bright and glossy, but crumbles on exposure to the air, and 
even when burned ina grate. It contains from twelve to fifteen 
per cent. of hygrometric moisture which must be expelled in com- 
bustion at the expense of the fixed carbon, and therefore prevents 
it from acquiring that concentrated heat necessary in metallurgic 
operations. It answers well for household purposes and for loco- 
motives, and in such a region where wood is scarce, its economi- 
eal value can hardly be over estimated. 

As we enter the foothills, layers of brick-red sandstone are ob- 
served which, although destitute of fossils, Hayden is disposed to 


regard as Jurassic. There is also seen a drab-colored limestone. 
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used at Denver for building purposes, which Hayden regards as 
Carboniferous. Although ripple-marked, I observed no fossils. 
Both of these deposits are highly metamorphosed and the strata 
stand nearly vertical. 

Next succeeds a vast series of gneissoidal rocks in which feld- 
spar and mica are the predominant minerals. These rocks every- 
where show lines of bedding, but they have been plicated, shat- 
tered and tilted up at all angles, and at the same time are cut by 
numerous divisional planes. The metamorphism of the mass is 
so complete as to have obliterated all traces of fossils and to have 
changed the mechanical structure of the rocks themselves.  Per- 
haps there is no region on the continent where the action of igne- 
ous causes is displayed on so grand a scale as here. 

The true granites are only seen along the axes of elevation. 
They play an important part in the structure of the region, con- 
stituting, as it were, its framework. 

In the Rocky Mountain system is probably represented the 
whole assemblage of formations from the Azoic up to and inelud- 
ing the Jurassic, but so thorough has been the processes of meta- 
morphism, at least on the Atlantic slope, that it is impossible to 
recognize subordinate groups. On the western slope, Fremont 
long ago recognized rocks with organic remains, which he referred 
to the Odlite, which is a member of the Jurassic. The investiga- 
tions of Whitney in California have settled this question—that it 
was at the close of the Jurassic epoch that this vast assemblage of 
formations was metamorphosed and folded into great ridges with 
their intervening valleys. The eruptive rocks accompanying this 
upheaval were for the most part granites, probably in a pasty con- 
dition, as in this association there are no traces of volcanic prod- 


ucts. 


Vern Puenomena.—It was at this time that the granites and 
metamorphic rocks became impregnated with the precious metals, 
such as gold and silver, which are found concentrated in veins and 
fissures. At a subsequent date—during the earlier Tertiary Pe- 
riod—a series of volcanic vents were formed along the line of pre- 
vious disturbance, from which were poured forth a series of igneous 
products, such as basalts, lavas, ete. These also became impreg- 
nated with the precious metals, of which the famous Comstock lode 


in Nevada, as shown by Richthofen, is a notable example. Thus, 


70 THE MOUNTAINS OF COLORADO. 


then, the formation of the mineral veins of this region may be 
referred to two distinct epochs. 

The veins of Colorado, thus far mined, belong to the older class. 
The gold-bearing veins, unlike those of California, contain in 
their gangues, copper and iron pyrites, blende and galena, and so 
intimately is the gold connected with these sulphurets, that great 
loss is incurred in its extraction. 

The veins of silver have, also, their associations of base sul- 
phurets, and the silver itself appears under the forms of sulphu- 
ret and antimonial. Black Hawk and Central City are the main 
sites of gold mining, while Georgetown is the focus of silver mining. 
The annual product in the precious metals as estimated by Clar- 
ence King is about three million, two hundred and fifty thousand 
dollars. As constituting a part of the voleanic phenomena, may be 
mentioned the frequent occurrence of hot springs throughout the 
whole-area occupied by this mountain system. In Colorado, the 
most noted are those of Middle Park and Idaho. The former are 
not readily accessible, and I am not aware that their waters have 
been subjected to analysis. The latter are now resorted to for 
their remedial virtues in cases of rheumatism, paralysis, and cu- 
taneous affections. These springs issue from the left bank of 
Soda Creek, and are three in number. The flow is not copious, 
being about ten gallons a minute. The temperature is 109° F. 
An analysis of the water by Mr. J. G. Pohle of New York, gave 
one hundred and seven grains of solid matter to the gallon, made 
up of the following ingredients : 


Chloride of Calcium and Magnesium, of each a trace, 
107.08 


Criimatre.—One of the most striking peculiarities of these moun- 
tains is the absence of a perpetual line of congelation. Mr. Bowles 
in his little work on this region, calls special attention to this sig- 
nificant fact, and points out the diversities between these moun- 


tains and those of Switzerland ; and what I propose to state under 


a 
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this head will be but an amplification of this train of thought. It is 
true that in midsummer even large snow-fields are to be seen, but 
it is the result of the winter’s accumulation in the ravines and 
other places sheltered from the sun. Above the snow-patches the 
grasses thrive and the delicate lichens in thin flat crusts adhere to 
the rocks which form the dominating peaks. The tree-line ascends 
to eleven thousand feet. Potatoes, beets and cabbages and the 
hardier cerealia, such as oats and barley, are successfully cultiva- 
ted at nine thousand feet; at ten thousand feet flowers bloom, 
often sending forth their petals close by a snow-bank. Thus Jan- 
uary and May are commingled. Thriving under such conditions 
is a wild columbine which clusters in large patches and bears a 
deep purple blossom fringed with white. This profusion of gaudy 
flowers arrested the attention even of the untutored savage, and 
the Utes gave to the plant the name of idaho or purple flower. 
The white explorers applied this name to a town, which they 
founded on the banks of Clear Creek in Colorado, and a band of 
miners swarmine thence to a region farther north, carried with 
them this name, which subsequently became attached to a territory 
of the United States. 

During the summer, day after day, the sun comes up without a 
cloud; but midday passed, there is an afternoon mist, often ac- 
companied by thunder and lightning. At Denver the phenomena of 
gusts of wind and thunder and lightning are of almost daily occur- 
rence, and yet without a drop of rain. During the month of July 
last. the precipitation was fifty-one one-hundreths of an inch. In 
the mountains there are ** cloud bursts,” when the rains fall in a eat- 
aract and filling the gulches sweep every thing before them. 

The electrical phenomena often occurring during a storm on the 
summits of the mountains are most vivid, and dangerous to those 
caught in such exposed positions. There are authentic instances 
where the body becomes so surcharged with electricity that the hair 
stands out rigidly, and sparks are emitted from the person thus 
isolated when approached, and every metallic article becomes lu- 
minous. 

Statistics as to the amount of rainfall in the movntains have 
not been collected, but at Denver it only reaches about thirteen 
inches during the year. 

In that dry and bracing atmosphere the thermometer may rise 


to ninety degrees F. and yet without producing those depressing 
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effects experienced in a more humid climate. Perspiration is al- 
most insensible. The residents represent that autumn is-the pleas- 
antest portion of the year, and that this delicious season contin- 
ues until January, when the winter seriously sets in and continues 
until May. The snows are not deep, and on the clifts exposed 
to the direct rays of the sun rarely remain over a few days. 
Such is the climate in the canons, but on the higher peaks a man- 
tle of white begins to form late in September and continues to ac- 
cumulate until spring. 

The temperature at Denver, two thousand, one hundred and five 
feet above the sea, does not differ essentially from that at Caim- 
bridge, Massachusetts, seventy-one feet above the sea, while the 
difference of latitude is about two degrees. ‘This is shown in the 


subjoined table : 


DENVER 
Spr. Sum Aut. Win Mean. 
45.6 69.0 39.9 30.3 $65.2 


CAMBRIDGI 


44.5 68.6 50.1 26.2 (7.3 


Mt. Washington, in New Hampshire, is six thousand six hun- 

| feet above the sea, and the little band of observers who last 
year passed the winter upon its summit, encountered all the rig- 
ors of an arctic climate. At Idaho Springs, in the heart of the Col- 


orado Mountains, and one thousand ene hundred and forty-two 
feet higher, cattle may pass the winter without shelter. A warm 
breath permeates the valley s, Initigating the severity of winter, 
and rendering the climate agreeable to the human system. I will 


not pause to discuss the causes of this anomaly, so at variance 


with what is observed in other regions lying within the temperate 
ZONC. 

If we turn to the Alps, from which we naturally derive our ideas 
effects of temperature by reason of elevation, we shall find 
that far different conditions prevail. At the height of eight thou- 


is encountered, and not less 


sand feet the line of perpetual snow 
than four hundred glaciers exist. extending over an area of four- 
teen hundred sguare miles. Mt. Blanc, fifteen thousand, seven hun- 
dred and forty-four feet above the sea, about fifteen hundred feet 


higher than several of the Colorado Peaks, is scaled only by cut- 


al 

1 
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ting steps for a long distance in an icy acclivity, and its scalp is 
always snow-clad. The pines and larches disappear at five: thous- 
and, nine hundred feet, while the mosses and lichens continue up 
to the line of perpetual snow. The cerealia are not grown higher 
than three thousand, eight hundred, or four thousand feet, but in 
one sheltered place, Skala, barley ripens at five thousand, nine 
hundred and fifty feet above the sea. 

In order to produce glaciers there must be a marked relief and 
depression of the surface and a marked vicissitude between the 
summer and winter temperature. While the Andes in the tropics 
rise into the region of perpetual congelation, there is not that va- 
riation of temperature which is necessary to produce neve, that 
aggregation of large crystalline facets, so different from river-ice. 
which make-up glaciers. Many parts of Siberia and North Amer- 
ica are within the line of permanent ground frost, and yet no gla- 
ciers are formed. In the Alps, according to Forbes, the summer’s 
thaw percolates the snow to a great depth with water. ‘The frost 
of the succeeding winter penetrates it far enough to freeze it to 
at least the thickness of one year’s fall; or by being repeated in 
two or more years, consolidates it more effec tually. The glacier 
commences near the line of perpetual snow, and renewed by the 
accumulation of each winter descends to a lower level, its extrem- 
ity being constantly dissolved by the summer’s heat. 


In the Colorado region the conditions of relief and depression 
of surface are suflicient to maintain glaciers, but the temperature 
is not sufliciently low to maintain a line of perpetual congelation 


on which they depend for their existence. 


Action.—Two enquiries naturally suggest themselves ; 
were these mountains formerly encased in ice? Were these plains 
subjected to that erosive action so conspicuously displayed in New 
Kneland and the region of the Great Lakes? 

The western limit of the Erratic block group, as observed by 
ine, is in the immediate valley of the Missouri, between Leaven- 
worth and Lawrence. ‘The western limit of the striated rocks, 
as observed by Hayden, is at Plattsmouth, also in the immediate 
valley of the Missouri. 

In crossing the plains, which expand to more than six hundred 
m les in width, there is an absence of all drift phenomena, such 


as boulders, gravel knolls, and planed surfaces, until Denver 
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is approached. Here the soil reposes on a water-washed gravel, 
but the beds of the streams are composed of shifting sands. Ad- 
vancing towards the foothills, small beulders are observed strown 
over the surface, and occasionally it is traversed by ridges of sand. 

In fact the observer experiences a feeling of disappoint- 
ment at the absence of the more striking drift phenomena; for 
naturally comparing this region with the Alps, he expects to see 
ereat outlying masses of rock which have been transported far 
from the parent bed; accumulations of gravel and sand in the na- 
ture of terminal moraines; and rock surfaces which have been 
planed down and striated. Entering the mountains, the cliffs 
are jagged, no where exhibiting those smooth outlines seen in the 
Alps and called by De Saussure, roaches moutonnées. The enclos- 
ing banks of the streams are made up of large egg-shaped peb- 
bles and occasional boulders two and three feet in diameter. None 
of these materials, so far as I have observed, are striated, while 
the true drift pebbles are almost invariably marked by such signs. 
Taking Clear Creek as the line of my observation, these water- 
worn materials do not attain an elevation above its bed of more 
than one hundred feet, and tracing the smaller streams to higher 
elevations they soon disappear and are replaced by angular frag- 
ments. 

The transporting power of the present streams is very great. 
They have a descent of from fifty to one hundred feet to the mile, 
and, swollen by the spring freshets, the waters sweep down with 
sufficient force to bear along the largest boulders here observed, 
particularly if entangled in ice. 

Another phenomenon characteristic of all true drift regions, is 
entirely wanting on the plains, and but sparingly represented in 
the mountains; and that is the absence of lakes. Professor Ram- 
sey, as far back as 1862, in a paper communicated to the Geolog- 
ical Society of London, pointed out the fact that lakes were very 
numerous in those regions where the evidences of ice action were 
most manifest, and comparatively rare in tropical and subtropi- 
eal regions; and maintained that they were actually due to the 
erosion of their basins by glaciers. 

The scenery of the Alps derives one of its principal charms 
from the abundance of its lakes. We may refer to Geneva, Con- 
stance and Zurich, near the borders of the mountains, to the 
Lakes of the Four Cantons, Lago Maggiore, and Como, and the 
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series of Austrian lakes, to say nothing of the innumerable 
pools of water which occur near the summits of the loftier ridges. 

The scenery of Sweden and Norway is diversified by these in- 
land enclosures of water, which become rare in the more temper- 
ate climates. 

If we consult a map of the northern portion of our own coun- 
try, we shall find that, leaving out the great chain of the Canadian 
Lakes, and such collections of water as Winnepeg, Athabasca, 
Slave Lake and Bear Lake, all the way from Minnesota to the 
Arctic Sea, there are innumerable smaller lakes which enable the 
voyageur in his canoe to penetrate to every portion of the country. 
In southern Wisconsin the lakes are few and in Illinois they dis- 
appear almost altogether. 

On the plains there is not a permanent collection of water to 
which we attach the name of lake; and in the mountains they are 
rare. This is the more surprising when we consider how actively 
the forces of elevation and subsidence have been exerted. The 
Great Basin, it is true,is characterized by numerous lakes, most 
of which are of a highly saline or brackish character, but in a re- 
gion where the streams are cut off from the sea, it is but natural 
that the waters should accumulate in the depressions. 

There may have been a time when the annual precipitation of 
rain was greater, and consequently the transporting power of the 
streams was increased beyond their present capacity, but there are 
few phenomena with regard to the distribution of the superficial 
materials which cannot be explained by a resort to causes now in 
operation. Professor Whitney has arrived at substantially the 
same results with regard to the Pacific slope. 

In concluding these observations, I may remark that the rail- 
road facilities are now so far developed that to an inhabitant of 
the Mississippi Valley, this region is as accessible as the White 
Mountains of New England. The ordinary observer is brought 
in contact with some of the grandest scenes in nature, whilst to 
the geologist and botanist are opened new spheres of observation 
—a constantly recurring succession of the most interesting and 
varied phenomena. 


IRRIGATION AND THE FLORA OF THE PLAINS. 
BY E. L. GREENE. 
Tue system of irrigation is destined to effect some interesting 
changes in the aspect of the western plains in regard to their bot- 
any, as will appear from a few facts which we subjoin as the re- 
sult of observations made in Colorado during the past two seasons. 
It might be expected that refreshing streams conducted through 
this naturally rich, but extremely arid soil, would have flowery 
banks. So indeed it does sometimes happen, and so it would 


always be if the diggers of ditches would make them broad and 


shallow, with gradually sloping banks, instead of digging them 
narrow and deep and leaving the sides perpendicular. 

God speed the labors of the * grim utilitarian ;” for when he 
has plowed, and scattered the ** precious seed,” we know that 
with the wheat, there will spring up and bloom the purple corn 
ceelte, and the yellow evening primrose—one joy for him and 
three forus. Or, ifhis skill divides the mountain stream, causing a 
portion of its waters to turn from their natural course adown the 
valley, and leads them over the thirsty plains that lie above, 
the happier are we; for while now from the face of the ** desert” 
he reaps golden harvests, we see it ** rejoice and blossom as the 
rose.” 

We will suppose that the reader is a botanist, and that he has 
come out from the far Atlantic shore, to pass a few summer weeks 
among the mountains. Arrived in Denver, the next point to be 
gained is Golden City, the gateway to the mountains. He might 
traverse this short distance in less than a half hour by rail, but of 
this mode of conveyance, excellent as it is, some three thousand 
miles, more or less, he is now doubtless tired ; besides, he wishes 
to see something of the vegetation of the plains before leaving 
them for the rocks and the pine-forests, the alpine bogs, and the 
fields of perpetual snow. You then take this little trip to Golden 
City on foot. It is July or August. There has been no rain for 
these many weeks. The road is miserably dusty, but if you are 
on foot (or on horseback) you need not follow it, and the whole 
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surface of the plains is sere and brown save some * eighties ” or 
larger tracts that are fenced, and under cultivation. 

You have perhaps crossed a broad, deep canal of swiftly-flowing, 
muddy water, and now in passing these fields of grain you hear 
the laughing voices of little streams. They are hidden from view 
by the standing growth, and at proper distances from each other 
they go, singing on their way across the gently sloping fields, 
making glad the hearts of the ranchmen, with their sure promises 
of an abundant harvest. Now right in the midst of one of these 
“eighties” of wheat, you behold a solid-half-acre of—ean it be? 
Yes, those are certainly the long strap-shaped leaves, and the dark 
eylindrical spikes of Typha latifolia! the veritable Cat-tail Flae ; 
and growing more densely and luxuriantly than you ever saw it 
before. 

It is difficult to harmonize, in your mind, this patch of marsh 
with its close surrounding of thrifty grain, and equally difficult is 
it to reconcile the whole field with what seems to shut it in on all 
sides 7. e. a seeming boundless, lifeless waste of withered prairie 
orass. There are now, on these plains, many acres of Cat-tail 
Flag where five years ago, no seed of a marsh plant would have 
verminated, because all was then more like an African desert than 
un American swamp. The change came after the following man- 
ner. The large ditch was first made from some stream before it 
leaves the mountains, and led along the higher ground, whence its 
waters were conducted to these lands below, which now constitute 
fertile fields. After one or two seasons of irrigation, all slight 
hollows came to be occupied by shallow ponds. Vhy the sur- 
plus waters do not sink away into the earth beneath, you must 
learn from the geologist. The fact is they do not. Even during 
fall and winter when the water is turned off from the ditches, the 
ponds remain the same, the water in them falling but slightly be- 
low the ordinary level. 

The gossamer-winged seeds of the Typha are borne upon the 
winds by the thousand, from the valleys of the rivers below, to 
these uplands. Here they find all cireumstanees favorable to 
germination, and the plants grow and spread rapidly ; sedges and 
other marsh plants growing with them, and the whole comes in the 
course of a few years to bear a strong contrast to the almost des- 
ert tracts around. 


In the settled, and consequently irrigated, portions of country 
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which lie nearest the foothills, where the landscape is considera- 
bly varied by elevations and depressions, there are now many 
larger lakes covering five or ten acres and quite deep, which were 
nothing more than dry hollows six or eight years ago. The num- 
ber and variety of aquatic plants in these lakes are increasing 
every year, and on the shores of some the cotton woods and wil- 


lows that have sprung up from seed are becoming quite conspic- 


uous. In the section of which I speak, there are no natural lakes 
or ponds, but in those which have been the incidental result of the ; 
irrigation of the lands around them, the water-fowl, the amphibi- 
ous reptiles, and strictly aquatic plants have all found for them- 
selves homes in what was but a dry waste, a few years. since. 
Some of the very oldest lines of ditches are now noticeable, at t 
great distances by the native willows, which have sprung from 
seed and attained their full size, all along their batiks. Otherwise 
the willows and cotton woods grow only inthe mountains or by the 
rivers whose valleys lie considerably below the level of the plains. 
Among the plants of the plains are a large class of annuals, the 
seeds of which seem invariably to germinate in autumn, and the 
plants, to attain half their growth during the fall and early win- 
ter, so that they flower in April and May. ‘These are for the 
most part gone out of flower before the first of June, in all the ! 
uncultivated portions of the country ; and during all the burning 
months of summer the seeds lie waiting for the rains of early au- 
tumn to start them into life. But not so upon the cultivated | 
lands. Here, wherever moisture is given, there is a regular suc- , 
cession of these plants in bloom, through the whole summer and 
fall; and by the ditches at the side of our village streets, the bot- 


anist may in October gather excellent specimens of plants, which, 
before the settlement of the country, he would have found no- 
where after May. The same may be said of many perennials, 
which, in the vicinity of the water, continue to send forth fresh 


stems and flowers, long after their season is past in other places. 
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CHE FORMER RANGE OF THE BUFFALO. 
BY JOHN G. HENDERSON. 

COMPARATIVELY speaking it will be but a short time until the 
buffalo, like the great Irish elk, the mastodon, the dodo, and other 
extinct animals, that have lived since the appearance of man upon 
the earth, will only be known to us by its bones, with this advan- 
tage, however, over the mastodon ; its character, habits and terri- 
tory over which it formerly ranged are all accurately described by 
the historian and naturalist, as well as the causes which are leading 
to its extinction. As civilized man advances, the buffalo, the elk, 
the deer, the beaver, the otter, the bear, the panther, the wild-cat 
and wolf, and other members of the wilderness or prairie fauna, 
must give way to domesticated animals— animals whose original 
wildness and savageness have been subdued, and whose whole 
organization, mental and physical, has been by thousands of years 
of contact with civilized man modified and changed so as to be- 
come subservient to his wishes and purposes. ‘Some, as the buf- 
falo, elk and deer, are slaughtered for their flesh and hides ; others 
as the otter and the beaver, for their skins alone; while still oth- 
ers, such as the panther, wild cat and wolf, are killed on account of 
their savageness, their existence being incompatible with the pres- 
ence of civilized man. 

For the buffalo are substituted our common cattle, for the wolf 
and wild cat, our domesticated dog and cat. Instead of clothing 
himself with the skins of the buffalo and deer, and living upon the 
fruits of the chase, the civilized man carries with him the sheep, 
from whose fleece he makes his coat for winter ; or rears the cotton 
plant, while from its fibres he manufactures his fabrics, instead of 
fraying the inner bark of the cedar or basswood for the same pur- 
pose, as did the aboriginal man. 

But civilized man in his march into the wilderness, or in his 
advance upon the prairies, meets with many new forms of animal 
life and from their number he now and then selects some, such as 
the wild turkey, for example, which seems to have a pre-adaptation 
to domestication, and from such he adds to the stock of his domes- 
ticated species. 


(79) 
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But the advent of civilized man not only disturbs the native 
fauna by the extermination of large numbers of animals, but also 
by causing others to increase largely in numbers. When the ene- 


my of any animal is exterminated or thinned out by any cause, 
such animal will rapidly increase in numbers. For illustration, 
the enemies of the smaller birds—the larger birds of prey —are 
destroyed by civilized man. This gives the small birds an advan- 
tage in the strugele for existence and they increase in numbers. 
It will thus be seen that the real amount of disturbance of the 
native fauna of the prairie or wilderness is not so easily compre- 
hended as one would at first imagine. 

The early Jesuit missionaries and French voyageurs, who by the 
way of the Great Lakes penetrated to the valley of the Mississip- 
pi, at the end of the seventeenth century, found the butfalo in 
thousands grazing upon the prairies of Illinois and neighboring 
states, or flying in countless numbers before the Red-hunter, or 
the prairie fire. 

The idea of their domestication at once entered their heads, 
and, from that time to the present, many attempts have been 
made to domesticate them, or, by crossing with domesticated cat- 
tle. to impart to the latter some additional valuable quality ; 
but I believe that hitherto all such attempts have proven abortive. 
Now and then, upon the western frontier, you may see the dun 
color, high shoulders, and somewhat restless disposition, that in- 
dicate a cross between the domestic cow and buffalo bull, but, like 
the red-blood of the Indian, the mighty throng that is pressing on, 
soon absorbs it, and obliterates effectually its marks, if not wholly 
its effects. 

It was with a peculiar interest that [ read the descriptions of 
these strange animals, transmitted home by the Jesuit or voya- 
geur, who two hundred years ago first looked upon ‘our vast 
prairies on which herds of wild-cattle pastured in confusion.” 
Strange contrast! Where now iron rails mark the highway of 
civilization and commerce, then were only paths made by the buf- 
falo, or the Indian trail to hunting grounds or from village to vil- 
lage. Where now are great cities, built of brick, stone and iron, 
with their iron and marble fronted palaces of trade, then were 
Indian villages of sometimes five hundred cabins made of rushes 
sewed together by the hands of industrious squaws so ingeni- 
ously as to render them impervious to rain and snow, and so light 
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as to render it easy for the Indian woman to obey her dusky mas- 
ter when he ordered her to *‘take up her house and walk.” Now 
huge boats, with gilded saloons propelled by powerful steam en- 
gines float on the bosoms of our rivers, then the light canoe made 
of the cotton wood log by the use of the fire and stone ax, or 
the still lighter birch-bark, were the only keels that had ever dis- 
turbed their waters. 

As the sources of information of this character are not accessi- 
ble to many readers of the Narurauist, I may be pardoned for 
freely transcribing from accounts given in Jesuit letters and e- 
lations, and from the pages of early French writers and voya- 
geurs. Here we see old Illinois—as it was at the end of the 
seventeenth century —the otter, beaver, and wigwams upon the 
banks of its rivers, the panthers, wolves, bears and wild-cats 
in its forests, with its great prairies of wild grass where grazed the 
deer, the elk, and the buffalo, or at noon-tide shielded themselves 
from the summer’s sun under the shade of lonely cotton wood 
trees, or in the beautiful groves that here and there studded the 
plain, like islands upon the bosom of the ocean. Here, too, we see 
primitive man hollowing out his boat by the aid of fire and the 
stone ax, skinning animals and dressing their hides with the flint 
knife, and engaged in war or the chase, armed with the war-club 
and bow, and whose arrows were tipped with bone or flint. Here 
are presented to our view the first effects of the contact of civili- 
zation and barbarism, we see the Indian eagerly exchanging skins 
of the buffalo and beaver, and other articles demanded by civiliza- 
tion, for the iron ax, knife, gun, and kettle, to supply the place of 
the stone ax, flint knife, bow and arrow, and Indian akeek. Here 
we see the gay and volatile French associating upon terms of 
equality with the Indian, each adopting the manners and habits 
of the other and thus assimilating the habits of civilized man 
with the superstitions and customs of the savage, for the ** French- 
man forgot not that the uncivilized man as well as the civilized 
man, was his brother and he deported himself as man to man.” 
Here we see the Jesuit, the medicine-man of civilization, strug- 
gling to displace the superstitious rites and ceremonies of the 
medicine-man of the forest, to substitute his own no less whim- 
sical, foolish and absurd rites and ceremonies in their stead; and 
the triumph of the former, when, as on one occasion, after forty 
dogs had been sacrificed to appease the spirit of destruction, 
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which, in the form of disease, was laying waste the village, the 
medicine-man was forced to bow his knee to the cross and offer up 
his prayer for mercy to the great Manitou of the French. Here in 
these old Jesuit Relations and Letters we see the Red-man on 
bended knee before the blessed virgin, reciting the rosary or re- 
peating Ave Marias translated into the Algonquin language by the 
Jesuit fathers. 

The Jesuit missionary, Father Marquette, who, with Joliet and 
five French voyageurs, discovered and explored the Upper Mis- 
sissippi, in the year 1673, was the first white man who penetrated 
to the habitat of the buffalo, by way of the Great Lakes. Father 
Claude Allotiez and other missionaries, who had penetrated the 
wilderness as far as Che-goi-me-gon, a great Chippewa Village at 
the extreme west end of Lake Superior, no doubt had heard from 
the wandering Sioux, or as they were known in those days, the 
Nadouessi, of the great plains that lay farther westward and of 
the vast herds of buffaloes that roamed over them. History, in- 
deed, records the fact, that these Sioux Indians told the strange 
pale-faces that came among them with “pictures of hell and of the 
last judgment” of their manner of shielding themselves from the 
winter’s storm with the hides of wild-cattle for the roof of their cab- 
ins instead of bark. It was here, too, that the missionaries heard 
of the Great River, and here, for the first time in history, appear 
those two Algonquin words, Messi-Sepe. Father Alloiiez, in speak- 
ing of the Sioux Indians says, ‘‘ They live on the great river called 
Messipi.” He blended the adjective Messi, great, and the noun 
Sepe, river, into the word Messipi, which was no greater corrup- 
tion of the original than our Missis-sippi. It was here, too, that 
Father Marquette received tidings of the Great River, and the na- 
tions that dwelt upon its banks, and it was here that he resolved to 
explore it. ‘‘This great river,” he says, ‘can hardly empty in 
Virginia, and we believe that its mouth is in California. If the 
Indians who promise to make me a canoe do not fail to keep their 
word, we shall go into this river as soon as we can with a French- 
man and this young man given me, who knows some of these lan- 
guages, and has a readiness for learning others ; we shall visit the 
nations which inhabit it, in order to open the way to so many of 
our fathers who have long awaited this happiness.” * 

At thé same Chippewa Village, the Jesuits met the Illinois Indi- 


* Marquette’s Letter to Le Mercier. 
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ans, who came there to rehearse their sorrows and ask the protec- 
tion of the French. The Sioux upon the one side and the Iroquois 
upon the other, had made savage inroads upon them. They told of 
the noble river upon which they dwelt. ‘*’They had no forests, 
but instead of them, vast prairies where herds of deer and buf- 
falo, and other animals, grazed on the tall grasses.” This is the 
first mention that is made of the buffalo upon the prairies of 
Illinois. None of the French had yet seen the buffalo un- 
less, perchance, some trader had followed the Indians to their 
hunting grounds, though many thousands of robes had already 
been transported from the region of the Upper Mississippi to Eu- 
rope. They were taken from the buffaloes by Indian hunters, 
tanned and prepared by the hands of the squaws, and then in 
birch-bark canoes, transported by way of the western rivers to the 
portages, where canoe and cargo were carried across to the 
head waters of rivers that emptied into the Great Lakes, over 
whose waters, still in the birch-bark canoe, they were carried to 
Quebec, and there by their Indian owners, exchanged for articles 
of French manufacture suitable to the wants of savage man. 

Father Marquette says of the Illinois, ‘*’They always come by 
land. ‘They sqw maize which they have in great plenty; they 
have pumpkins as large as those of France, aud plenty of roots 
and fruit. The chase is very abundant in wild-cattle, bears, stags, 
turkeys, duck, bustard, wild-pigeon and cranes. They leave their 
towns at certain times every year to go to their hunting grounds 
together, so as to be better able to resist if attacked. They be- 
lieve that I will spread peace every where, if I go, and then only 
the young will go to hunt.’’* 

It was not, however, until the fall of the year 1672 that he re- 
ceived orders from his superiors ** which bid him embark at last 
upon the voyage so long and fondly projected.” 

Louis Joliet, whose name is now imperishably connected with 
that of Marquette in the discovery of the Mississippi River, arrived 
in the spring of 1673, with orders, from Comte de Frontenac, gov- 
ernor of Canada, and M. Talon the intendant, for the exploration 
of the great river. 

The winter before the arrival of Joliet was spent in busy prep- 
aration for the great voyage. From the wandering Indians Father 
Marquette gathered all the information he could, and from their 


* Ibid. 
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statements he drew the first rude map of the Great River, and 
marked upon it the names of the nations that dwelt upon its bor- 
ders. He says ‘as we were going to seek unknown countries, we 
took all possible precautions, that if our enterprise was hazardous 
it should not be fool-hardy ; for this reason we gathered all possi- 
ble information from Indians, who had frequented those parts, 
and even from their accounts traced a map of all the new country, 
marking down the rivers on which we were to sail, the names of 
the nations and places through which we were to pass, the course 
of the great river, and what direction we should take when we 
got to it.” * 

It was on the 17th of May, 1673, that they started from the 
mission of St. Ignatius at Michilimakinak, and ‘made their pad- 
dles play merrily over Lake Huron and that of the Illinois (Lake 
Michigan) into the bay of the Fetid (Green Bay).” Tere they met 
the Wild-Oat Indians, or, as they are called in French, the Folles- 
Avoines, a nation that dwelt upon the borders of the bay and the 
Menomonee River. Marquette informed them of his intended 
voyage, at which they were much surprised. They tried to dis- 
suade him from the undertaking by telling him of hostile nations 
that dwelt upon the borders of the Messi-Sepe, whose scalping 
knives were never sheathed and who never spared strangers, but 
tomahawked them without any provocation ; they told him of war- 
parties constantly in the field: that the Great River was very 
dangerous, unless the difficult parts were known; that it was full 
of frightful monsters who swallowed up men and canoes together ; 
that there was a demon there who could be heard from afar, who 
stopped the passage and engulfed all who dared to approach; and 
finally, they told him of heat that was so excessive in those coun- 
tries, that it would infallibly cause their death. 

The zealous missionary thanked them for their good advice, and 
told them that he would only be too happy to lay down his life for 
the salvation of souls. They entered Fox River, of which Mar- 
quette says: “it is very beautiful at its mouth, and flows gently ; 
it is full of bustards, duck, teal, and other birds attracted by the 
.’ On the 7th of June 
they arrived at a village of the Mascoutins, where they found three 


wild-oats,+ of which they are very fond 


nations—the Miamis, the Maskoutens and Kikabous, living in 


*Journal of Father Marquette. 
t The Zizania aquatica Linn. 
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cabins made of rushes. Father Marquette was enraptured in be- 
holding the position of their town, ‘*the view was beautiful and 
very picturesque, for from the eminence on which it was perched, 
the eye discovered on every side prairies spreading away beyond 
its reach, interspersed with thickets or groves of lofty trees.” 
After having assembled the Indians and addressing them upon the 
objects of their voyage, and after having received a present from 
the Indians, a mat which served them as a bed, they set out upon 
their voyage. They embarked in the * sight of a great crowd, who 
could not wonder enough to see seven Frenchmen alone in two 
canoes dare to undertake so strange and hazardous an expedition.” 

With the assistance of two Miami Indians, given them as guides, 
they found their way through the marshes to the ** portage” where 
canoes and cargoes were carried and safely deposited in the Wis- 
consin. Ilere they bid good-by to the waters that flowed through 
the Great Lakes and the St. Lawrence by Quebec, and turned to 
follow those that were to lead them into strange lands. They bid 
their Indian guides good-by, and the voyageurs * were alone in an 
unknown country in the hands of Providence.” They floated si- 


lently down the Wisconsin. ‘* It was an unbroken solitude, where 
heir 


the ripple of their paddles sounded loudly on the ear, and thei 
voices, subdued by the stillness, were sent back in lonely echoes 
from the shore.” # 

They ‘saw no small game or fish, but deer and elk in consider- 
able numbers.” Bancroft renders the word vaches. buffalo, but this 
isa mistake. They had not yet reached the butfalo ground. The 
words vache saveage, as used by the Canadian French, applied to 
the American elk, Cervus Canadensis. 

At length, on the 17th day of June, with a joy that Marquette 
could find no words to express, they glided into the Great River, 
the storied theme of many an Indian tale. They gently followed 
its course to the forty-second degree of latitude. Here all was 
changed. Their birch-bark canoes were now floating between the 
great prairies of Towa and Illinois, while the river was studded 
with beautiful islands fringed with willows whose branches were 
reflected back from the bosom of the water. Everything was 
strange and ealeulated to strike the imagination of the vOYUgeUrs. 


At one time a great fish struck one of the canoes so violently that 


*McConnel; Western Characters. p. 88. 
+ Discovery and Ex. of the Miss., J. G. Shea, p. 16. 
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they thought it would break the canoe in pieces; at another. they 
saw a monstrous animal swimming across the river.* And thus 
they floated on until they arrived at the home of the buffalo. 
*Tfaving descended as far south as 41° 28',” Marquette says, 
‘*we find that turkeys have taken the place of game, and Pisihi- 
ous, + or wild cattle, that of other beasts. We call them wild cat- 
tle because they are like our domestic cattle; they are not longer 
but almost as big again, and more corpulent; our men having 
killed one, three of us had considerable trouble in moving it. The 
head is very large, the forehead flat and a foot and a half between 
the horns, which are exactly like those of our cattle, except that 
they are black and much larger. Under the neck there is a kind 
of large crop hanging down, and on the back a pretty high hump. 
The whole head, the neck and part of the shoulders are covered 
with a great mane like a horse’s; it is a crest a foot long, which 
renders them hideous, and falling over their eyes, prevents their 
seeing before them. The rest of the body is covered with a coarse, 
surly hair like the wool of our sheep, but much stronger and 
thicker. It falls in summer and the skin is then as soft as velvet. 
At this time the Indians employ the skins to make beautiful robes, 
which they paint of various colors; the flesh and fat of the P/si- 
hious are excellent and constitute the best dish in banquets. They 
are very fierce and not a year passes without their killing some In- 
dian. When attacked, they take a man with their horns, if they can, 
lift him up, and then dashing him on the ground, trample on him 
and kill him. When you fire at them from a distance with gun or 


bow, you must throw yourself upon the ground as soon as you fire, 
and hide in the grass; for if they perceive the one who fired they 
rush on him and attack him. As their feet are large and rather 
short, they do not generally go very fast, except when they are 
irritated. They are scattered over the prairies like herds of cat- 
tle. Ihave seen a band of four hundred of them.” $ 

Thus far the exploring party had not seen a single human be- 


ing: on the 25th of June, however, they saw a human track in the 


> it is supposed. was the Mississippi cat-fish, and the * monstrous 


animal” either ‘at or the panther. 
Lalso. in Indian. Beezhike. 
t 


a distance of fifty or sixty yards, they rarely, if 


Algonquin name for buffalo, calle 
t* When these animals are shot a 
eyer, charge on the hunters.” Audubonand Bachman, Quadrupeds of North America. 
Vol. 2. p. 44. 
§ Murquette’s Journal, p. 19 of J. G. Shea’s Dis. and Ex. of The Miss. 
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sand. Marquette and Joliet followed it. It led to a path, and 
that to an Indian village. Marquette hailed the Indians in the 
Illinois language, and they answered, ‘we are Illinois.” They 
feasted the pale-faces upon sagamity,* fish, dog, and butfalo—the 
fat of the land. The master of ceremonies blew his breath upon 
the food to cool it, and, with spoons of buffalo horn, put three or 
four mouthfuls in the mouths of their guests, ‘‘as we would feed a 
bird.” After five days of feasting, smoking and council, six hun- 
dred men, women and children escorted them to their boats, and, 
after promising to return to stay with them, they again committed 
themselves to the current of the Wessi-Sepe. They passed by the 
Piesa paintings upon the face of a limestone cliff, of which Mar- 


quette gives a description, and while conversing about them, they 
heard the rushing of the waters of the Missouri, known to them 
by its Algonquin name of Pekitanou?, or Muddy River. Swollen 
by the melting of snows a thousand miles away in the mountains, 
it was pouring its impetuous current into that of the Mississippi, 
freighted with large trees, branches and drift wood, * real floating 
islands,” says Marquette. He speaks of the mouth of the Ohio 
River, then known as the Ouaboukiqgou, which we have corrupted 
into Wabash, and applied to a tributary of the Ohio. ‘The word 
Ohio is of Iroquois origin. The original was Oheo or Youghio, 
and meant beautiful. Farther down they met other Indians who 
feasted them on wild-beef. Marquette says of them ‘that they 
did not know what a beaver was, and their riches consisted in the 
skins of wi/d-cattle.” We speaks of the Indians on the lower Mis- 
sissippi as being armed with bucklers made of the skins of wild 
cattle, and says *“‘that the number of wild cattle they heard bel- 
lowing made them believe that the prairies were near.” The voy- 
ageurs returned about the last of August or the first of September, 
passing up the Illinois River. Upon its banks he again met the 
Peoria Indians, the same that were at Moingona. Of the country 
Father Marquette remarks, ‘*we had seen nothing like this river 
for the fertility of the land, its prairies, woods, wild-cattle, stag, 
deer, wild-cats, bustards, swans, ducks, parrots, and even beaver ; 
its many little lakes and rivers.” + 

Father Claude Allouez, in a ‘ Narrative of a Journey to the Ili- 
nois.” written shortly after Marquette’s voyage, in speaking of the 


nd seasoned with grease. 


* Indian meal boiled in water a 
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occupations of the Indians, says, ‘they hunt cattle, deer, turkeys, 
cats, a kind of tiger, and other animals, of which they reckon 
twenty-two kinds, and forty kinds of game and birds.” * 

The buitialo was of incalculable benefit to the Indians. Of the 
hoofs and horns they manufactured glue. The tallow was an arti- 
cle of commerce and was used for various purposes, among which 
was that of mixing with Indian meal to make sagamity. ‘The 
tongue was considered a delicacy and the “jerked” beef served 
them for bread and meat. Of the skins the Indians made robes 
for beds or the floor of the eabin, or for blankets at night. Of 
the raw hide they cut thin strips for making snow shoes and vari- 
ous other purposes. The skins were used by the Sioux Indians 
for covering for their lodges and the modern Mandans stretch a 
raw buffalo hide over a wicker frame, and thus, using it as a substi- 
tute for birch bark, make a light, portable boat similar in construe- 
tion to that of the coracle of the ancient Britons, or the Esquimaux 
haiak.+ They also made spoons and ladles of the horns, and, ac- 
cording to Marquette, the Illinois Indians used the bones for the 
same purpose. Ile says, ‘they made all their dishes of wood, and 
their spoons of the bones of the buffalo, which they cut so well 
that it serves them to eat their sagamity easily.” The chiefs wore 
beautiful scarfs “ingeniously made of the hair of bears and wild 
oxen.” 

From Father Marest we learn that these scarfs were made by 
the women, also the mats for wigwams. In a letter dated Kas- 
kaskia, November 9th, 1712, he says, **the chase and war are the 
sole occupations of the men, while the rest of the labor fills upon 
the women and girls. They are the persons who prepare the 
ground for sowing, do the cooking, pound the corn, build the wig- 
wams, and carry them on their shoulders in their journeys. Their 
wigwams are constructed of mats made of platted reeds which 
they have the skill to sew together in such a way that the rain 
cannot penetrate them when they are new. Besides these things, 
they occupy themselves in manufacturing articles from butfalo’ 
hair, and in making bands, belts and sacks, for the buffaloes here 
are very different from our cattle in Europe. Besides having a 
large hump on the back of the shoulders they are also entirely 
covered with a fine wool, which our Indians manufacture instead 


‘Ibid, p. 75 
tSee Dr. Wilson’s Prehistoric man. p. 115. 
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of that which they would procure from sheep, if they had them in 
the country.” * 

Irather Rasles also describes the occupations of the women. 
* They toil like slaves from morning till night. It is their duty 
during summer to cultivate the earth and plant the Indian corn ; 
and from the commencement of winter they are occupied in man- 
ufacturing mats, dressing skins, and many other works of the 
kind, for their first care is to provide everything that is necessary 
for their cabin.” + 

In the chase of the buffalo the Indian relied mainly upon his 
bow and arrow. The Indians of that period were very expert in 
their use. The little bow and the tiny arrow, pointed with the 
little flint arrow-heads found everywhere over our state, was 
placed in the hands of Indian boys who ranged among the hills, 
practising upon small birds, and * they became so skilful that 
at ten or twelve years of age they scarcely ever failed to kill the 
bird at which they aimed.” { 

Little boys of the Sioux nation, were thus early taught the use 
of the bow, and, also, **shot small sun-fish with a bow and an ar- 
row, With a little spear fastened to it.”§ The Illinois were in the 
habit of : .ooting fish with the bow and arrow. ‘They embarked 
in a canoe with their bows and arrows; standing upright, for the 
purpose of more easily seeing the fish, as soon as they perceived 
it, they pierced it with an arrow.” || I have no doubt but that the 
Indian boys of Hlinois also shot the sun-fish with the bow and 
arrow. 

Father Marquette described the Lilinois Indians as ** well-formed, 
nimble, and very adroit in using the bow and arrow.” Allouez 
bears testimony upon the same point, ‘* they ordinarily carry only 
the war-club, bow, and quiver full of arrows, which they discharge 
so adroitly and quickly that men armed with guns have hardly time 
to raise them to their shoulders. They also carry a large buckler 
made of the skins of wild-cattle ; which is arrow proof and covers 
the whole body.” 4 

From Father Rasles, we learn the character of the arrows, and 

*Kip. Jesuit Missions. p. 199. 

Ibid. 38. 
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§ History, Condition, Prospects etc. Schooleraft, Vol. 4. p.61. 
Early Jesuit Missions, Kip. p. 40 


Dis. and Ex. of Miss. J. G. Shea, p. 75. 
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the skill with which they were used. ‘ Arrows are the principal 
arms which they (Illinois Indians) use in war ~ad in the chase, 
They are pointed at the end with a stone cut and sharpened in the 
shape of a serpent’s tongue; and if no knife is at hand, they use 
them also to skin the animals they have killed. They are so skil- 
ful in using the bow, they scarcely ever fail in their aim, and they 
do it with so much quickness that they can discharge a hundred 
arrows in the time another person would use in loading a gun.”* 

The Indians on the lower Mississippi shot an arrow clear 
through the horse of De Soto, and it is said that the modern In- 
dians on the plains, think it no unusual feat to send an arrow 
through a buffalo, so that it falls on the ground upon the other 
side, and this was doubtless done often by the Indians of the 
olden time upon our prairies. 

Some of the descriptions given by the Jesuits of our vast prai- 
ries, with herds of buffalo and other animals grazing upon them, 
are charming indeed. Father Rasles in his letter above quoted, 
speaks of yast herds of buffaloes and roebucks, and says, ‘that 
not a single year passes but they kill more than a thousand roe- 
bucks and more than two thousand buffaloes. From four to five 
thousand of the latter can often be scen at one view grazing on 
the prairies.” 

“Of all the nations of Canada, there are none who live in so 
great abundance of everything as the Illinois. Their rivers are 
covered with swans, bustards, ducks and teals. One can scarcely 
travel a league without finding a prodigious multitude of turkeys, 
who keep together in flocks, often to the number of two hun- 
dred.” 

Father [lennepin also speaks of herds of buffalo, grazing between 


* Early Jesuit Missions Kip. p. 39. 
“t Lewi 
upon White River, estimated that they saw twenty thousand on the pra 

time.” Schooleraft, Hist. Cond. Prospects, etc.. Vol. 4, p. 93. 


*Some idea of the immense numbers of bisons t» be seen on the wild prairies, may 


and Clark in descending the Missouri in 1896, on passing the environs 


es at one 


be formed from the following account, given to us by Mr. Kipp, one of the principals 
of the American Fur Company, who, wiiile he was t 


velling from Travers’ Bay to the 
Mandan nation in the month of August in a cart heavily laden, passed through herds of 


buffalo for six days in succession. At another time he saw the great prairie near Fort 
Clark on the Missouri River, almost blackened by these animals, which covered the 
plain to the hills that bounded the view in all directions, and probably extended far- 
ther.” Quadrupeds of North America, Audubon and Bachman, Vol. 2. p. 47. 

These quotations are made to justify the statements as to the vast numbers of buffa- 
oes that formerly roamed over the prairies of Illinois. 


t Kip. Early Jesuit Missions, p. 39. 
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the bluffs and the banks of the Mississippi, or as he called it, in 
his journal, the river Colbert. The voyage of Ilennepin down 
the Illinois and up the Mississippi River, was in the year 1680.* 
Of the scenery upon the Illinois River, called by him, the Se‘qne- 
lay, he says * it is lined with hills, whose sides are covered with 
fine large trees. Some of these hills are half a league apart, 


leaving between them a marshy strip often inundated, especially 


in the spring and fall, but producing. nevertheless, quite large 
trees. On ascending these hills, you discover prairies further than 
the eve can reach, studded at intervals with groves of tall trees, 
apparently planted there intentionally.” 

Father Membre, in his narrative of the voyage of La Salle 
(1682) gives a glowing and poetical account of the beauty of the 
country He speaks of the Illinois River as ‘ edged with hills, 
covered with beautiful trees of all kinds, whence you discern vast 
prairies on which herds of wild-cattle pasture in confusion.” 

‘** The fields are full of all kinds of game, wild-cattle, stags, 


does, deer, bears, turkeys, partridges, parrots, quails, woodcock, 


wild-pigeons and ring-doves. There are also beavers, otters, 
martens, till a hundred leagues below the Maroa.+ especially in 
the river of the Missouri, the Ouabache (Ohio) that of the Che- 
pousseau (the Cumberland?) which is opposite it, and on all the 

‘The cattle of this country surpass ours in size; their head 
is monstrous, and their look frightful, on account of the long, 
black hair with which it is surmounted, and which hangs below 
the chin, and along the houghs of the animal. It has on the back 
a kind of crest. of which that nearest the neck is longest, the oth- 
ers diminish gradually to the middle of the back. The hair is fine 
and scaree inferior to wool. The Indians wear their skins, which 
they dress very neatly with earth, which serves them for paint. 
‘hese animals are easily approached: they could be easily domes- 
ticated.” f 

Charlevoix, who passed through the Mississippi Valley in 1721, 
gives a fine and detailed description of the buffalo, as seen by him 
on the prairies, and the Indian method of hunting it. As his work is 
very scarce I transcribe the whole of his remarks upon the buffalo. 
* Dis. and Ex. of the Miss. J. G. Shea, p. 108. 109 
+t The Tamaroas, a tribe of Indians located just east of the mouth of the Illinois River. 
t Dis. and Ex. of the Miss. J. G. Shea, p. 179, 180 
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**In the southern and western parts of New France,* on both 
sides of the Mississippi, the most famous hunt is that of the buf- 
falo, which is performed in this manner: the hunters range them- 
selves in four lines, which form a great square, and begin by set- 
ting fire to the grass and herbs, which are dry and very high; then 
as the fire gets forwards they advance, closing their lines. The 
buffaloes which are extremely afraid of fire, keep flying from it, 
and at last find themselves so crowded together, that they are 
generally every one killed. They say that a party seldom returns 
from hunting without killing fifteen hundred or two thousand. 
But lest the different companies should hinder each other, they all 
agree before they set out about the place where they intend to 
hunt. There are also some penalties appointed against those who 
transeress, this rule, as well as against those who, quitting their 
posts, give way to the beasts to escape. ‘These penalties consist 
in giving a right to every person to strip those who are guilty, and 


‘eatest affront that 


to take away even their arms, which is the ¢ 
can be given to a savage; and to pull down their cabins. The 
chiefs are subject to this penalty as well as the others, and if any 
were to endeavor to exempt them from this law, it would raise a 
civil war amongst them, which would not end soon.” 

“The bull, or buifalo, of Canada is bigger than ours; his horns 
are low, black and short, he has a great beard of hair under his 
muzzle, and a great tuft of hair upon his head, which falls down 
over his eyes and gives him a hideous look. He has a great bump 
on his back, which begins at his hips, and goes on increasing up 
to his shoulders; and this bump is covered with hair, something 
reddish, and very long; the rest of his body is covered with black 
wool, which is much valued. They say that the skin of the buf- 
fulo has eight pounds of wool on it. This animal has a large chest, 
the hind parts small, the tail very short. and one can scarce see 
any neck it has, but its head is bigger than that of the European 
bull. Ile runs away generally at the sight of any person, and one 
dog is enough to make a whole herd take to full gallop. The buf- 
falo has a good smell, and to approach him without being perceived 
near enough to shoot him, you must go against the wind. When 


he is wounded he is furious and turns upon the hunters. Ile is as 


*The whole of Canada together with the country on both sides of the Mississippi, 


from its source to the gulf, was then claimed by the French, under the name of New 
France. 
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furious when the cows have newly calved. His flesh is good, but 
they seldom eat any but that of the cows, because the buffaloes are 
too tough. As for his skin, there are none better: it is easily 
dressed, and though very strong, it becomes supple, like the best 
Chamois. The savages make shields of it, which are very light, 
and which a musket ball will not easily pierce.” 

On the 6th day of October, 1721, as Charlevoix and his party 
were descending the Illinois River, he says he saw a great number 
of buffaloes crossing it ina great hurry, and he scarce doubted but 
that they were hunted by the Indians. On the next day he passed 
the mouth of the ** Saguimont,+ a great river that comes from the 
south; five or six leagues lower down he left on the same hand 
another, smaller, called the river Macopines.{ These are great 
roots. which eaten raw are poison, but being roasted by a small 
fire for five or six days or more, have no longer any hurtful quali- 
ty.”§ 

In the year 1711, Father Marest made a journey on foot, with 
three Indian guides, from Cahokia on the east side of the Missis- 
sippi, south of the present city of St. Louis, to Peoria, on Lake 
Pimetout, —this word, in Algonquin Indian, means land of fat 
beasts. Ile left the site of the present city of Springfield to his 
right about six miles, I should judge. He says, ‘journeys which 
are made in this country should not be compared with those in 
Europe. ‘There you find from time to time villages and towns, 
and houses in which you can rest, bridges or boats to cross the 
rivers, beaten paths which lead to your destination, and persons 
who can place you in the right way, if you have strayed. Here 
there is nothing of the kind, and we travelled for twelve days 
without meeting a single soul. At one time we found ourselves 
upon prairies which were boundless to our view, cut up by brooks 
and rivers, but without discovering any path which could guide us, 
and then again it became necessary to open a passage through 
dense forests, in the midst of brushwood covered with thorns and 
briars, and at other times we had to cross marshes filled with mire, 
in which we sometimes sank to the waist.” . .. . ** Besides these 
inconveniences, common to all those who travel through these de- 


* Charlevoix, Travels in North America, Vol. 1. p. 92. 
Sangamon. 

t Macoupin. 

§ Charlevoix, Vol. 2, p. 162. 
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serted lands, we had the addition also of hunger during the whole 
of our journey. It was not because we did not see great numbers 
of stags and deer and particularly of buffaloes, but our Indians 
were not able to kill any. A rumor they had heard the day before 
our departure, that the country was infested by parties of the ene- 
my (probably the Sioux), prevented them from carrying their guns, 
for fear of being discovered by the report when they fired, or of 
being embarrassed, if it should be necessary for them to seek 
safety in flight. Thus, they could use nothing but their arrows, 
and the butfaloes which they hit, fled, carrying with them the ar- 
rows by which they had been pierced, and went to die in some 
distant place.” . . . . . was not without reason that they 
feared meeting with any war party of the enemy, for they would 
have received no quarter from them. Either their heads would 
have been cut off, or at best they would have been made prisoners, 
to be burnt at last before a slow fire, or to be used for food in their 
feasts.” * 

Irom the same letter, written at Kaskaskia in 1712, we learn 
that it was then the constant habit of the missionaries to accom- 
pany the Indians in their hunts. There were during the year two 
great hunts; that of the summer, which scarcely lasted three 
weeks, and that which took place during the winter, which lasted 
four or five months. With but a slight exertion of the imagina- 
tion one can see the motley group of Indians, French and _ half- 
breeds, headed by the Blackgown,t issuing from the old Kaskaskia 
of 1712, where the wigwams of the savage and the rude huts of 
the French indicated the contact of civilization and barbarism, 
and turning their faces to the north toward the great prairies 
where they were to engage in the chase of the deer, the elk and 
the buttalo. 

These old missionaries soon learned to love the rivers and prai- 
ries of Illinois and, if duty called them to Canada or the Great 
Lakes, to rejoice upon their return to the Illinois missions. Fa- 
ther Marest remained a short time with the Peortas and then con- 
tinued his journey on to Michilimakinak. After stopping there a 
few days he started to return in the bark canoe by the way of the 


t Everywhere among the western Indians the Jesuits were known by the name of 
Blackgowns. 
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Lakes and the St. Joseph River, called now Miami River. He 
* Early Jesuit Missions, Kip, p. 216, et seq. 
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says he **ascen led the River St. Joseph to the ‘portage.’ Were 
they transported all there was in the canoe to the source of the 
[liinois River called Haukik?, which was a corruption of the In- 
dian word Theakiki. They then carried over the canoe, launched 
it and continued their route. They were two days in making this 
portage, aud then followed the windings of the Theakiki to the 
prairies of Illinois, where the old missionary joyfully exclaims, 
‘at last we perceived our own agreeable country, the wild buffa- 
loes and herds of stags, wandering on the borders of the river; 
and those who were in the canoe took some of them from time to 
time, which served for our food.’ 

The buffalo was first seen by Cortez and his followers, in 1521, a 
single individual being observed in a kind of menagerie or zoo- 
logical collection of Montezuma, in Mexico. To this place the 
animal had been brought from the north by Indians, to whom the 
collection of rare birds and quadrupeds had been committed by 
the native monarch. It was not, however, till the expedition of 
Coronado north of the Gila, in 1540, that its natural ranges were 
penetrated. It was not found at all in the highlands of New 
Mexico. The Spanish adventurers had passed the Rio del Norte, 
and entered the region of the great southern fork of the Arkansas, 
before they encountered the immense herds which they describe. 
So headlong was the course of the droves of these animals follow- 
ing each other, that they sometimes pitched into and filled up en- 
tire gulfs and defiles lying in their track.t The buffalo was found 
by De Soto (1541) after he had crossed the Mississippi and en- 
tered the present area of Arkansas and Missouri. 

Audubon and Bachman mention the buffalo as once existing 
upon the Atlantic coast, and further add that ‘‘ authors state that 
at the time of the first settlement of Canada it was not known in 
that country, and Sagard Theodat mentions having heard that 
bulls existed in the far west, but he saw none himself.” Lawson, 
in his ** Journal of one thousand miles’ Travel among the Indians, 
with a Description of North Carolina” (London, 1700) speaks of 
two buffaloes that were killed in that State on Cape Fear River. 


Audubon says that the bison formerly existed in South Carolina 


* Early Jesuit Missions, Kip., p. 224. 

+ Discovery and Ex. of the Mississippi. J. G. Shea, p. 18; History, Cond. Prospects 
ete., Vol. 4, p. 93. Schoolcraft cites Castenada’s Narrative of an Expedition to Cibola, 
ctec., p. 34, Mss. 
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on the sea board, and that he was informed that. from the last herd 
seen in that State, two were killed in the vicinity of Columbia. 
“It thus appears that at one period this animal ranged over nearly 
the whole of North America.”* Names of places still retained, 
in many instances, indicate the former range of the buffalo. A 
river upon the Upper Mississippi was called by the Indians Beez- 
hike Sepe. or Buttalo River, **on account,” Father Hennepin says, 
‘‘of the number of buffaloes found there.” Charlevoix speaks of a 
river near Niagara Falls, which bore the name of La Riviere aux 
Beufs, or Buffalo River, which was, no doubt, a French transla- 
tion of the Indian name. Schoolcraft says that the city of Buffalo 
perpetuates the tradition of the former existence of the buffalo 
near Lake Erie. From Charlevoix we learn that, at the time he 
passed through Lake Erie (1721), the buffalo was still found in its 
vicinity. Writing from The Strait (Detroit), he says, **at the end 
of five or six leagues, inclining towards the Lake Erie, one sees 
vast meadows which extend above a hundred leagues every way, 
and which feed a prodigious number of those cattle which I have 
already mentioned several times.” + 

The view that the name La Riviere aux Boufs, and that of the 
city of Buffalo, perpetuate the traditionary existence of the buffalo 
at the east end of Lake Erie, is corroborated by the fact, shown 
by Dr. Elliott Coues in the November number of the Natruratist, 
that the buffalo formerly existed on the Kenawha River in Vir- 
ginia. 

Schoolcraft says, ‘It was found in early days to have crossed 
the Mississippi above the latitude of the mouth of the Ohio; and 
at certain times throughout the present area of Kentucky. It not 
only ranged over the prairies of Tlinois and Wisconsin, but 
spread to Southern Michigan, and the western skirts of Ohio. 
Tradition says that it was sometimes seen on the borders of Lake 
Erie. It was also common to the southern parts of Wisconsin, 
and crossed the Mississippi into Minnesota above St. Anthony’s 
Falls for the last time, it is believed, in 1820;”+t and Audubon 
states, ‘*in the days of our boyhood and youth, buffaloes roamed 
over the small prairies of Illinois, and herds of them stalked 
through the open woods of Kentucky and Tennessee; but they 


* The Quadrupeds of North America, Vol. 2, p. 55. 
t Charlevoix, Travel: in North America, Vol. 2, p. 13. 
t History, Cond., Prospects, etc., Vol. 4, p. 92. 
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had dwindled down to a few stragglers, which resorted chiefly to 
the ‘Barrens,’ towards the years 1808 and 1809, and soon after 
entirely disappeared.” * 

From my own reading and reflection upon the subject, I would 
place the range of the buffalo, before the advent of the whites 
in this country, within the following area,— beginning upon the 
Atlantie sea-board at Charleston, thence north of west to the 
Mississippi, thence down the river to the gulf, thence to the mouth 
of the Rio Grande, thence up said river to the Rocky Mountains, 
thence north to the Great Slave Lake in latitude 60°, thence 
south-east to the source of the Mississippi, thence to the south 
end of Lake Michigan, thence east to the east end of Lake Erie. 
thence south-east to the Atlantic coast, near the mouth of Chesa- 
peake Bay, and thence down the coast to place of beginning. I 
ean at least show good authority for the buffalo having been found 
at all of the extreme limits of the above area, but of course we 
can only conjecture as to whether it ranged over the whole of the 
above territory at the first settlement of this country. 

But the buffalo has been driven westward until now the area 
over which it ranges is probably not over one-tenth of that above 
described. Like the Red Indian it must succumb in that mighty 
strugele which has been going on from the remotest geological 
time.— which has literally filled the earth with relics of lost spe- 
cies and still continues to-day, controlled by the same laws, and 
producing the same effects as it did when the last mastodon laid 
down to die. 

The old French and Indian population, before the year 1812, 
exterminated the buffalo from the prairies of Illinois, notwith- 
standing the countless numbers that roamed over them at the end 
of the seventeenth century and during the first half of the eigh- 
teenth. It has not been more than one hundred and twenty or 
or one hundred and fifty years at farthest, since they were being 
slaughtered by the thousand everywhere over our state, yet, 
though for years I have kept a sharp lookout, I have never met 


with a single bone of this animal.+ Audubon states that in the 

* Quadrupeds of North America, Audubon and Bachman, Vol. 2, p. 36. 

t Prof. Worthen informs me that he has found the bones of the buffalo very rare in 
this state. A portion of a skeleton comprising big bones, ribs, ete. was found with 
the Niantic mastodon, four feet below the surface; and Mr. Broadhead found a skull 
only a foot or two below the surface in Christian or Montgomery county, and those are 
all the remains he knows of having been found recently in the state. 


AMER. NATURALIST, VOL. VI. ( 
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Far West ‘the prairies are in some places whitened with the 
skulls of the buffalo, dried and bleached by the summer’s sun and 
the frosts and snows of those severe latitudes in winter.”* No 
doubt their skulls and other bones were as plenty upon the prairies 
of Illinois a hundred years ago. It seems to be the object of na- 
ture as soon as possible after life is extinct to destroy the remains 
of every organized creature, and to throw back its component parts 
into the rounds of circulation again, and it is only a very rare ac- 
cident that even the hardest parts, such as hoofs, horns, teeth, ete., 
are fossilized. I presume that not one in every fifty thousand, of 
the buffaloes that were in Illinois during the eighteenth century, 
will stand a chance to attest its former existence by a single bone 
at the beginning of the twentieth century. Large numbers of the 
Elk, Cervus Canadensis, grazed upon the prairies of Illinois, as 
will be seen by the above extracts, and Audubon says, that a few 
were still to be found in Kentucky, and across the Ohio River in 
Illinois, at the time he settled in that state. Their horns, which 
from their size and hardness, were better calculated to resist the 
effects of time than the buffalo, are sometimes, but rarely, found 
in our state. Two of them were picked up this year, in Scott 
County, within ten miles of the Illinois River. 

‘Instead of its being part of the plan of nature to store up en- 
during records of a large number of the individual plants and 
animals which have lived on the surface, it seems to be her chief 
care to provide the means of disencumbering the habitable areas 
lying above and below the water, of those myriads of the solid 
skeletons of animals, and those massive trunks of trees, which 
would otherwise soon choke up every river and fill every valley. 
To prevent this inconvenience she employs the heat of the sun 
and moisture of the atmosphere, the dissolving power of carbonic 
and other acids, the grinding teeth and gastric juices of quadru- 
peds, birds, reptiles, and fish and the agency of many of the in- 
vertebrata.” 7 No better illustration of these words of Sir Charles 
Lyell can be found, than that of the scarcity of the bones of 
the buffalo and other large mammals that once formed a part of 
the fauna of the great prairies of the Upper Mississippi. 


* Ibid, Vol. ii, p. 43. 

t Antiquity of man, p. 146. 

NOTE :—Teeth of the Bison have been found in the Quaternary clays of Gardiner, Me. 
See NATURALIST, Vol. i, p. 268, note.—Eps. 


REVIEWS AND BOOK NOTICES. 

Tue Plants or Canapa.* — This elaborate work relates 
chiefly to the Devonian flora of Gaspé and St. John, New Bruns- 
wick, and indeed is a revision of the Pre-carboniferous flora of 
Eastern North America, as the author has introduced ‘such 
allied species from New York, Ohio, and Maine as may serve to 
illustrate the Canadian species.” He proposes the term Erian, 
derived from the great Erie division of the New York geol- 
ogists, instead of Devonian, hoping ‘‘to keep before the minds 
of geologists the caution that they should not measure the Erian 
formations of America or the fossils which they contain, by the 
comparatively depauperated representatives of this portion of the 
ceological seale in the Devonian of Western Europe.” 

The notices and figures illustrating the Dadexylon, ‘ evidently 
an Araucarian conifer” of which no foliage nor fruit have been 
found, only drifted trunks a foot in diameter; of the Psilophyton, 
the species of which were ‘+ synthetic or generalized plants,” havy- 
ing rootlets resembling those of some ferns, stems having the strue- 
ture of Lycopodium, and rudimentary leaves also resembling those 
of the club mosses (Lycopodiacexw), branchlets with circinati ve- 
nation like that of ferns, and sporangia of a type quite peculiar to 
themselves, are of much interest. He also describes and figures 
the trunks of tree ferns from Gilboa, N. Y. *‘*where these trunks 


” 


are stated to occur in an erect position in sandstone” and are now 
in Prof. Hall’s collection, while Prof. Newberry has communicated 
to him ** two well characterized trunks of tree ferns from the De- 
vonian of Ohio, and another from Gilboa, N. Y. so that the oceur- 
rence of large tree ferns in the Erian flora is now well established.” 

As to Silurian vegetation, a few sea weeds occur in the Upper 
Silurian limestones of Gaspé, but with them are associated in the 
lower part of the limestone, remains of the land plant Psilophy- 
ton, which suflice to indicate the existence of neighboring land, 
probably composed of the Lower Silurian rocks, and supporting 
vegetation. He also announces on a subsequent page his discov- 
ery of fossil trees of the type of Prototaxites in the Upper 
Silurian of England. 

*The fossil plants of the Devonian and Upper Silurian formations of Canada. By 
J. W. Dawson, LL. D, F.R.S, F.G.S. With twenty plates and cuts. Geological Survey 


of Canada, Montreal. Dawson Brothers, 1871. Royal 8vo. pp. 923. $2.50. 
(99) 
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Comparing the Devonian flora with that of the Carboniferous 
period, so fumiliar to most of our readers. who have seen the 
beautiful impression of fern leaves from the shales enclosing veins 
of coal, our author states that generically the two floras are in the 
main identical. ‘*The most important and characteristic Car- 
boniferous genera are also among those best represented in the 
older flora. On the other hand, while some Carboniferous genera 
have not yet been recognized in the Devonian, the latter posses- 
ses some peculiar generic forms of its own, and these are espe- 
cially abundant in the lower part of the.system. As examples of 
such genera I may name Psilophyton, Prototaxites, Leptophleum 
and Arthrostigma. Further, it may be remarked that these pe- 
culiar Evian plants present highly composite or synthetic types of 
structure, giving to these a more archai¢ air than that of the Car- 
boniferous flora.” ‘Specifically, however, the Devonian flora is 
almost altogether distinct from the Carboniferous. Even the same 
genera are represented by distinct species, and it is possible that 
some of the few species which we now identify with those of the 
Coal, will in future be found to be distinct.” He remarks that 
‘+ while the distribution of genera in the Devonian leads us to infer 
eclimatal conditions in the main resembling those of the Carbon- 
iferous, it would also lead us to conclude that the local diversities 
were greater, and that there was less of that dead level of simi- 
lar local conditions which prevailed so extensively in the Carbon- 
iferous period. ‘The Devonian plants probably grew on limited 
rocky islands, bordered, by much less extensive and permanent 
lowlands than those of the Carboniferous era.” 

Although we have quoted enough to convince our readers that 
we are indebted to Dr. Dawson for one of the most valuable and 
entertaining monographs that has enriched our science during 
the year, we have yet to glean still more interesting results 
of his patient and extended researches in fossil botany. Questions 
regarding the origin of the flora as a whole, as well as of the 
single species, and the death of both isolated species and entire 
floras, inevitably arise and must be met by the student in science. 
They are discussed by our author in his usual candid and phil- 
osophical spirit. He refers— 

‘“For a moment to views of the sequence of Paleozoic plants 
which might be entertained in accordance with theories of deri- 
vation of species now prevalent. The lower Devonian is dis- 
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tinguished by the abundance of some remarkable forms referred 
to aleve of the genera Spirophyton and Dictyophyton of Hall, 
also for the occurrence of vast quantities of humbly organ- 
ized acrogens suited for a semi-aquatic habitat, as Psilophyton 
| Annularia. May not these two groups of plants be related 
in the way of derivation’ Again the synthetic types of acro- 
gens of the lower Devonian, and the prototypal exogens of the 


1 


genus Prototaxites give way in the middle Devonian to more 
perfect and specialized types of acrogens and gymnosperms ; 
may they not have been advanced by a process of evolution? 
Such speculations have charms for persons of vivid imagination, 
and may be supported by the analogy between the progress 
of the development of the individual plant and the succession of 
plants in geological time; but the present case affords to them a 
support more apparent than real. The gap between the algve 
and acrogens like Psilophyton with a well developed scalariform 
axis is very great. ‘The alge in question did not precede Psilo- 
phyton but were contemporaneous with it, and their associa- 
tion may he explained by the co-existence of submerged shallows 
» alow, and swampy flats favorable to Psilophyton 


frvorable te 

and its allies, and by the alternation of these conditions in 
the same locality. Prototaxites does not change into Dadoxy- 
lon. It disappears and is replaced by a type of wood which 


+ 


continues to the present day.  Psilophyton continues to exist 
Without improvement along with the Lepidodendra and ferns of 
the Middle and Upper Devonian, and merely becomes less abun- 
dant until it finally disappears. The phenomena are rather those 
of the gradual extinction of the old flora and the introduction of 
anew one from some different source. If therefore we desire to 
account for the succession of floras in this way. we must suppose 
local extinction and the introduction from another region of plants 
which in the meantime have been modified there.” 

In considering the relations of the Pre-carboniferous to the 
older floras, he considers that in accordance with the views that 
have been so well illustrated by Prof. ITall as to the derivation of 
the sediments forming the American Silurian strata from the north- 
east, and the gradual extension in each succeeding period of land 
and shallow water to the southwest we should expect to find the 
oldest Jand plants towards the northeast. ‘Accordingly, it is in 


ink of connection of the Erian 


Gaspé that as yet we have the only | 
flora with that of the Silurian period,” 7. ¢., the remains of a club 
moss (Psilophyton) ; and he believes that a by no means sparse 
land vegetation accompanied it. But he boldly inquires whether 
land plants did not exist in the Lower Silurian, and even hints 


that we might look for the actual origin of land vegetation in the 
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Laurentian period. Ie thinks it ** possible that the rocks of New- 
foundland or Labrador, or beds now buried under the Atlantic, 
may be those which alone contain the remains of the lower Silu- 
rian plants.” The Eophyton of Torell from the primordial or 
Lower Silurian rocks of Sweden, ‘if a land plant at all” (for 


Dawson regards *it as a doubtful plant, similar forms being appar- 


ently produced by impressions of feet or fins on the surface of 


mud’’), the author regards as more nearly allied to Psilophyton 
than to any other genus, saying that **whatever the nature of 
these forms, they are present in the primordial of America as well. 


Mr. Murray has found them in Newfoundland and Mr. Selwyn in 


Nova Scotia, in rocks probably of this age.” 


Such views as to a primitive Silurian and Laurentian flora are 
strengthened by the obvious fact that the plal 
middle Devonian have the aspect of the ren a decaying 
flora verging on extinction, and pointing backward in veological 
time, while those of the upper Devonian give us a great number 
of new forms and point onward to the Carboniferous. As already 


stated, the lower and middle Erian flora stands by itself in the 


» lower and 


prevalence of such archaic, and prototypal forms as Prototanites, 
Psilophyton, Nematoxylon and Arthrostigma. Is it probable that 
it was thus isolated? Is it not more likely that these plants were 
the successors of an older and more primitive flora ? 

This is vividly presented to the mind in the Erian conifers. In 


the lower sandstones of Gaspé we tind numerous trunks of large 
trees, all having the structure of Prototaxites. In the Hamilton 


} 


Group of New York and in the sandstones of St. John, these are 
replaced by Dadoxylon. a type extending into the Carboniferous 
and thence to the modern Araucarian pines. There is no transi- 
tion from one type t I 
beds. The Mid 
the grave of Prototax 


far as the regions in question are concerned. 


the other. nor are they intermixed in the 


le Devonian would thus seem to ha 


same lle i 
ites, and the birth-place of Dadoxylon, in so 
Something of the same kind occurs in the Carboniferous, in the 
scanty and somewhat antique Lower Carboniferous flora pointing 
d to the Upper Devonian, just as the Lower Devonian 
rian. The 


discovery in the 


backwar 


} 


ove 


pate with confidence 


of the Lower Devonian. 


may be supposed to point backward to the 


reasons lead me to antici 
Silurian of a flora similar in type to tha 
but probably richer in species. 

Is it possible to indicate where su 


ich earlier flora may be ex- 
pected? In Eastern America, from the Carboniferous period on- 
ward, the centre of plant distribution has been the Appalachian 
chain. From this the plants and sediments extended westward in 
times of elevation, and to this they receded in times of depression. 
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But this centre was non-existent before the Devonian period, and 
the centre for this must have been to the north-east whence the 
great mass of older Appalachian sediment was derived. In the 
Carboniferous period there was also an eastward distribution from 
the Appalachian, and links of connection in the Atlantic bed be- 
tween the floras of Europe and America. In the Devonian such 
connection can have been only far to the northeast. It is there- 
fore in Newfoundland, Labrador and Greenland that we are to look 
for the oldest American flora, and in like manner on the border of 
the old Seandinavian nucleus for that of Europe. Again, it must 
have been the wide extension of the sea of the Corniferous lime- 
stone that gave the last blow to the remaining flora of the Lower 
Devonian; and the re-elevation in the middle of that epoch 
brought in the Appalachian ridges as a new centre, and established 
a connection with Europe which introduced the Upper Devonian 
and Carboniferous floras. Lastly, from the comparative richness 
of the later Erian flora in Eastern America, especially in the St. 
John beds, it might be a fair inference that the northeastern end 
of the Appalachian ridge was the original birth-place or centre of 
creation of what we may call the later Paleozoic flora, or of a 
large part of that flora.” 

Finally, in a supplementary section Dr. Dawson gives us his 
theoretical views as to the origin and extinction of species. 
**Some of the forms reckoned as specific in the Devonian and Car- 
boniferous may be really derivative races.” These may have 
originated in one or more of the following ways :—(1) By a nat- 
ural tendency in synthetic types to become specialized in the di- 
rection of one or other of their constituted elements. (2) ‘“* By 
embryonic retardation or acceleration in the manner illustrated by 
Hyatt and Cope.” (5) The contracting and breaking up of flo- 
ras.” (4) **The elevation of a great expanse of new land at the 
close of the Middle Erian and the beginning of the Coal period, 
would by permitting the extension of species over wide areas and 
fertile soils, and by removing the pressure previously existing, be 
eminently favorable to the production of new, and especially 


of improved varieties.” 


ANTHROPOLOGICAL INSTITUTE OF NEW York.*—In a former 
number we called attention to the organization of this society, of 
which we have now received the first fruits in the form of a very 
interesting and important number of its Journal. The publications 


* Journal of the Anthropological Institute of New York. Vol. i, No.1. 8vo pamph 
pp. 100. New York. 1871-72. 
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of the Institute will consist of Memoirs, which will contain papers 
more exhaustive in their character than those published in the 
Journal, which is to contain abstracts of the records of the meet- 
ings, the shorter papers and such translations and miscellaneous 
matter as the committee think worth printing. 

The character of the new society promises to be such that 
only pure anthropological science will be allowed entrance to its 
meetings, and the list of present officers indicates that its objects 
will be fulfilled. One of the duties of the president of the society 
is to give a review of the progress of Anthropological Science 
during the year, and with Mr. Squier in the chair we look forward 
to an important contribution as the first annual address. 

The present number contains the proceedings consequent to 
the organization of the Institute, with its Constitution, By-laws 
ete., and several papers.* 

Taken all together we do not know when we have sat down 
to a pamphlet and read every page with greater interest and sat- 
isfaction derived from the knowledge attained, than we ex- 
perienced while reading the first number of this Journal. We 
shall make extended quotations in future numbers of the Natu- 


RALIST. 
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On UTILITY IN THE SUPERABUNDANCE OF SEEDS AND POLLEN. 
In the vicinity of Pike’s Peak last summer I noted that Pins ed- 
wis, in many instanees, had its usually two * leaves” united 
into one. As winter approaches the terete branchiet, as I call these 
‘needles,’ divides and exposes the two inner faces. Thus the 
one year branchlet is terete; when two or more years old the 
‘leaves” are in twos or threes. The trees in this monophyllous 
condition grow as well, and as far as can be seen, are in as favor- 
able circumstances to engage in the struggle for life as any Vine 

*The Progress of Anthropology in Europe and America; a translation, by W. L. Rob- 
erts, of Dr. Broca’s address before the Anthropological Society of Paris \ review 
of Von Martius’? paper on some points of South American Ethnology, by Charles 
the Guano or Huana I-Iands of Peru, with illustrations, 
by E.G. Squier. Sculptured Rocks, Belmont Co.. Ohio, with illustrations. by W. Ward. 
Canoe in Savannah River Swamp. with cut, by C. C. Jones, jr. Notes on Trepan- 
ning among the Incas. by M. Broca, Dr. Nott, Dr. Draper and Mr. Squier. Followed 
by misceHaneous matter from various sources, containing Mr. Squier’s remarks on the 
* Arch in America.” a letter from Father Mengarini on the Indians of Oregon. Notes 
and anthropological items from all countries 
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ean be, whether with one, two, or five leaves, and this too though 
the inner or, as we would say of true leaves, the upper surfaces, so 
essential to most plants, do not exist during the growing time. 

In my recent paper on Cotyledons (++ Proceedings American 
Association,” Indianapolis) I noted that the usually pluri-cotyled- 
onous ldies excelsa frequently has but three, and at times but two 
seed lobes. The number of lobes does not seem in the slightest 
degree to aid the individual or to exert any influence whatever 
on the preservation of species. 

The trees and shrubs of Europe mostly bear seeds more pro- 
fusely than closely allied American species. Quercus robur, com- 
mences to bear acorns when ten years old. It then bears annu- 
ally. Quercus alba, the American white, rarely fruits till fifteen or 
twenty, and then seldom leaves but every other year, although 
generally more prolific than any other North Eastern American 
oak. It never approaches in profusion the best specimens of the 
Knelish species. 

Liriodendron tulipifera appears to have an abundance of pol- 
len, so far as an examination of its numerous flowers indicates. 
The seeds are distributed by a light wing. ‘The immense major- 
ity of the distributed carpels are seedless. 

In the Pine family the pollen is in immense profusion. If we 
climb into a tree just as the pollen sacs are bursting, our clothes 
are as yellow as if turned out of a mustard bag. 

Many observations of a similar character must have been made 
by every botanist. 

At page 185 of this journal, 1871, IT said we may say of pol- 
len or of seeds themselves, that ‘* nature makes numberless things 
for which she has no use whatever. Perhaps it may be, that like 
the human mind, the mind of nature likes variety and profusion, 


in the effort for which inere utility is not always consulted.” The 


editors remark—** and of this sort pollen and seeds are queer ex- 
amples. Does he mean that these are useless because superabun- 
dant enough to ensure against risk and loss, and appropriation by 
animals through which fertilization and dispersion are subserved ?” 

It does seem to me that no utility is subserved by the division of 
Pine leaves or of cotyledons; nor in a large number of cases 
which might be cited as to the mere form of plant structure. In 
the case of the oak, and other similar instances the American spe- 


cies holds its own against all losses as well as its English brother ; 
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and doubtless would if it only fruited every ten years instead of 


every two, and especially when we see the Liriodendron with 
most of its seeds infertile and yet very widely distributed, must 
we not regard the profusion of English seed useless ? 

And in regard to the pine pollen, certainly after granting the 
widest margin for ** insurance against all losses,” the vast propor- 
tion is useless so far as any benefit to the individual or species is 
directly concerned.* If we regard pine pollen as produced by na- 
ture for the purpose not of fertilization merely, but for the purpose 
of forming coal also (see Huxley on coal), it would suit a popular 
idea of utility in nature. But the coal formed out of deposits of 
pollen from Sigillarias and Lepidodendrons, serves no purpose to 
these plants. 

It was in this sense that I meant the over production useless ; 
and in this sense J suppose I should differ from much in modern 
philosophy, which, as I understand it, seeks in every production 
of life a benefit to the parent which produced it. Yet in one sense 
the production may not be regarded as useless. A boy whittles 


*In reaflirming our bit of criticism which Mr. Meehan fails to see the point of, it is 


best to keep the point clear from all heterogeneous matters (such as the nature of pi 


e- 
leaves and of cotyledons, in respect to which Mr. Meehan’s views are very peculiar), 
and stick 
to the seeds to be fertilized. This excess of pollen Mr. Meehan adduces in proof of the 


to the case of the abundance of pine-pollen, vast in itself and in proportion 


proposition * that Nature makes numberless things for which she has no use whatever.” 
sut —to continue the personification — before he condemns Dame Nature for wasteful 
profusion, let him consider, as she had to do, the conditions of the particular case in 
hand; viz., a species of tree with flowers of separate sexes, destitute of honey or other 
enticement for insects, and therefore to be fertilized by the wafting of pollen by the 
wind, and in view the advantage of wide breeding. Can he be quite sure that there is 
a wasteful excess of pollen here; and does he not see that, at least, this is not a conyine- 
ing argument “that nature makes numberless things for which she has no use what- 
ever ?” 

Now, while we plead “extenuating circumstances” in behalf of Dame Nature in this 
particular case, it may be allowable to bring testimony to her general good character 
for economy where no purpose is to be served by profusion. Take the case of those 
surely fertile little blossoms of Impatiens (referred to on page 109 of this number), or 
the similar flowers of violets. Specularia, and the like, where nature means Close fertil- 
ization, and therefore shuts up anthers and stigma together, and endows the pollen 
grains with the power to send out their tubes from the one to the other — so dispensing 


with wind, insects, or other carriers—here a superabundance of pollen might imply 
waste. But in these cases—and in these only—the grains of pollen do not very much 
exceed the number of ovules to be fertilized! 

Apropos to the paucity of seeds which mature in Liriodendron, and that some oaks 
are much more prolific than others, but the least fertile showing no disadvantage there- 
from in the struggle for life, we were disposed to explain how small a factor, compara- 
tively, the mere number of progeny must be in the problem of natural selection. But 
that is best done by referring to Darwin’s * Origin of Species,” chapter third, especially 
to the paragraph in which he states that the Fulmar petrel lays but one egg, yet it is 


believed to be the most numerous bird in the world.”— Ep1Irors. 
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a stick, the shavings are of no benefit to him. But the activity 
which produced the shavings is a power in boy life, other things 
he does which aid both in the purpose and in the results. He 
gathers apples. The action serves him, and the result is food for 
action in the future. 

To illustrate this again in plant life. We all know how much 
time has been given to studying the uses of thorns. What is the 
use of thorns to arose. The sweet briar has a few seattered re- 
eurved thorns. But when a certain insect deposits an egg ina 
erowing branch, the gall and a portion of stem above and below, 
become densely crowded with straight sharp thorns. I take it 
that these thorns are entirely useless to the plant, and yet the vi- 
tal action which produced them no doubt served a useful purpose ; 
and I should say the same of all the thorns on the whole plant. 
I suppose some might say that this echinate gall was the result of 
abnormal vital action, and is perhaps to be credited to the insect 
which was thus better protected from enemies. But how this lar- 
vuis better protected by these pines [ fail to see. The principle 
applied to the boy with the shavings seems more philosophical. 
The thorns are useless, but the action which produced them was 
not. 

I have been content in the past with recording my observations, 
only occasionally hazarding a suggestion as to the direction in 
which they pointed. I feel that my field and my opportunities are 
too limited to allow me to put full faith in my own judgment 
when opposed to the views of those much better situated to decide. 
If in this I offer more than my usual quota of opinion, it is out 
of respect to the editor’s inquiry. —Tnomas MEENAN. 


Prant Dryers.— The best article I have ever used,—better than 
any blotting paper—is one of the kinds of sheathing paper 
made by Messrs. Roberts and Son, of Waltham. In any large 
quantity it can be had cut to size at the mill. I have just been 
distributing two tons of it among botanists, cut to size of twelve 
by eighteen inches. Each sheet is like a pad of blotting paper. 
We stitch from three to five sheets together into a dryer, the 
specimens being placed between successive dryers, of course en- 
closed in a sheet of thin soft paper; nothing can be better, nor 
so cheap. The maker having a small quantity left over from our 
large order, I have asked the Naturalists’ Agency to take it in or- 
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der to supply botanists, schools, ete., in quantities smaller than 
can be had from the manufacturers. For price see the advertise- 


ment.—Asa Gray. 


Lare FLrowerinc or THE BLADpERWORT.—This fall 
I found on the flats of the Charles River, Utricularia gibba, coy- 
ering half an acre of ground in full bloom, October 2d. It con- 
tinued to send up fresh flowers till cut off by a frost near the first 
of November. The time given in our works on botany, for e@x- 
pecting this little plant in flower is July and August. — Wm. 
Epwarps, Natick. 


New Amertcan Varrety OF ASPLENIUM FILIX  FaEMINA.—In 
Kurope many variations of this fern are given in their manuals. 
the most prominent of which are vars. rheeticum, multifidum, mar- 
inum, crispum, latifolium. 

None, however, have been noticed in this country previous to 
1869, when several tufts were discovered growing in Wilton, N. 
II., bearing all the fronds thus peculiarly marked: tips of each 
pinna fringed with five to eight lobes, tops of fronds fasselled 
with «a cluster of ten to fifteen pinne gradually diminishing: in 
size towards the centre, fronds fifteen to twenty inches high, by 
five to seven wide. In 1870 and 1871 I gathered specimens from 
the same roots, in all respects like the first. 

This variety seems identical with var. multifidum of Enelish 
works, but as the specimen sent to the herbarium of Prof. Gray 
at Cambridge bears the name of clspleniuim jfilix femina var. cris- 


tatum., it will henceforth be known by that name.—Wua. Epwarps. 


INFLUENCE OF GREEN Licut oN THE SENSITIVE PLANtT.— In or- 
der to test the effect of green light on the sensitiveness of the 
Mimosa, M. P. Bert has placed several plants under bell-glasses 
of different colored glass set in a warm greenhouse. At the end 
of a few hours a difference was already apparent; those subjected 
to green, yellow, or red light had the petioles erect and the leaflets 
expanded ; the blue and the violet, on the other hand, had the pet- 
ioles almost horizontal and the leaflets hanging down. In a week 
those placed beneath blackened glass were already less sensitive, 
and in twelve days they were dead or dying. From that time 


the green ones were entirely insensitive, and in four days more 
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were dead. At this time the plants under the other glasses were 
perfectly healthy and sensitive; but there was a great inequality 
of development among them. The white had made great progress. 
the red less, the yellow little less still; the violet and the blue did 
not appear to have grown at all. After sixteen days the vigorous 
plants from the uncolored glass were removed to the green; in 
eight days they had become less sensitive, in two more the sensi- 
tiveness had almost entirely disappeared, and in another week 
they were all dead. Green rays of light appear to have no greater 
influence on vegetation than complete absence of light, and M. 
Bert believes that the sensitive plants exhibit only the same phe- 
nomena as wl plants colored green, but to an excessive degree. 


A Ws. 


SrrucTURE OF THE CLosep FLowers or ImMpatirens.— At a 
meeting of the Linnean Society of London held November 16th. 
Mr. A. W. Bennett read a paper on the above subject, his obser- 
vations, made on Impatiens fulva Nutt., an American species 
completely naturalized in several places in the south of England, 
being substantially in accordance with those recorded by Prof. 
Asa Gray in his **Genera Flora America boreali-orientalis.””.. Mr. 
Bennett. however. believes that the closed or ‘** cleistogenous” self- 
fertilized flowers are not the result of ‘arrested development,” 
but are from the first of a different nature, and he suggests that 
the “cap” formed by the unexpanded calyx and corolla may be 
thrown off the pistil by the elasticity of the stamens, which are of a 
very different shape and structure from those in the perfect flow- 
ers. The anthers do not dehisce, but the pollen, the quantity ot 
which is very small, pierces with its tubes the wall of the anther 
in order to reach the stigma. The plant does not appear to be 
visited by insects in England; the conspicuous flowers, in which 
there is a provision to prevent the pollen reaching the stigma con- 
sequently seldom produce pods, while the unopened flowers do so 
abound invariably.— A. W. B. 


ZOOLOGY. 
Tue Erneosromoims.— Having been for several years specially 
interested in this little group of Percoids, of which I am now 


enzaged in completing a monograph, and wishing to secure 
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all the material possible before publishing the work, I take this 
means of asking all who are willing to give their aid to collect 
specimens for me. The specimens already in my hands consist of 
the large collections belonging to the Smithsonian Institution and 
the Museum of Comparative Zoology, the smaller collections of 
the Poston Society of Natural History and Peabody Academy 


of & , and many type specimens received from Prof. Cope 
Fig. 3 
lif 
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Hadropterus. 

and Dr. Abbott. Besides these, all the types of Girard of the 
specimens described in the Pacifie Railroad and Mexican Bound- 
ary Surveys, the types of Agassiz’ species and such as still exist 
of Haldemann’s and Storer’s have been carefully studied. From 
this material about forty species have been recognized and several 
others are indicated by single specimens. 

The great variation between individuals of the same _ species 


makes it essential to have a large number of specimens from as 
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many localities as possible in order to determine the species with 
any degree of certainty. Especially is this variation noticeable be- 
tween males, females and young, and between males and females 
at the spawning time and those taken later in the season. In 
early spring the males of many of the species are most brilliantly 
arrayed in blue, orange, red, and other bright colors, while in sum- 
mer and fall these colors are entirely lost or greatly changed. 
In many species where the males show a decided difference of 
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coloration from each other the females will be so similar in their 
plain markings as to make it almost impossible to separate 
them. There is also considerable variation in the shape of the 
fins between the males and females of some species, especially 
noticeable in the genus Catonotus, in which the spiny dorsal fin 
of the male is short and each ray usually terminates in a little 


knob. while in the female the rays are longer, and are without the 
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knob. Pages could be written on the variations which individ- 
uals of the different species exhibit when a large number of any 
one species has been carefully examined, but enough has been 
said here to call attention to the necessity of securing all the ma- 
terial possible for the work on which I am engaged. 

These small fishes have the general appearance of young perch. 
and combine the habits of the perches with those of the little fresh 
water bull heads (Cottoids) or * miller’s thumbs” as they are 
ealled in England. Fir. 6. 
They are found in 
nearly all locations, 
including lakes, 
ponds, rivers, small (z _—— 
streams and ditches. 
The sandy and grav- 
elly shores of lakes Pecsiehings: 
and ponds are favorite spots, as well as the grass and weed grown 
shallow parts of rivers, or the clear rocky stream. Several of the 
species are in great part surface swimmers, but by far the larger 
number pass most of their time on the bottom, darting about from 
stone to stone or in and out among the water plants. From this 
habit of moving by quick, short, and often zig-zag darts they have 
received the common and very appropriate name of ‘‘ darters,” 
and in many localities are well known under that name. A few 
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of the species attain four or five inches in length, but by far the 
larger number never exceed three inches, and many not over one 
and one-half to two inches. The outline cuts here given (Figs. 
3-8) are all of natural size and roughly exhibit several of the 
more prominent forms. ‘ 
These little fellows are generally quite difficult to catch until 

one gets familiar with their ways of darting about, but with a 
little practice and some patience they can be secured with a hand 
net or by driving them into a set net. But the way to catch them 
in large numbers is by drawing a seine, with very small meshes, 
along the banks of a lake, pond, or river, or up a narrow stream. 
In this way I have often succeeded in obtaining from four or five 
to forty or fifty specimens at a single haul of a fifty foot seine on 
the sandy shores of Lake Champlain. In August last, when 
fishing on the Wabash River, very successful hauls were made 
Fies. 7 and 8 by dragging a fifteen foot seine 

along the shallow banks of the 


_ river over the water plants, which 


was easily done by one person 
wading up stream in about two or 
three feet of water. holding down 
/T: one end of the seine and another 
LC} person holding the seine down at 
STW the other end, in such a way as to 
let it bag considerably down 
Catonotus. Microperca. 


stream, and every now and then 
dragging the seine ashore. In this mode of fishing care must be 
taken to keep the lead line well down on the bottom or the fishes will 
dart under. To a person who has never tried seining in this way 
a few hours of such collecting will secure to him more specimens 
of all that swim in the locality than he has thought it possible to 
obtain. A very successful way of collecting these darters, if you 
only have a scoop net, is to scoop about among the water plants. 
or oyer a muddy, leafy, or stony bottom, stirring up the bottom 
and getting the water so clouded as to confuse the fish, and by 
going backwards and forwards over the ground and every few 
moments emptying your net, many specimens may often be secured. 

The Etheostomoids are widely distributed in the fresh waters of 
North America east of the Rocky Mountains, and I now have 


specimens taken from Hudson’s Bay to Georgia. The species in 


th 
tit 

nut 
nA 
it. 


AMER. 


litt 


ot 
© 
) 
1] 
rte 
le 
{ 
) 


hit 
i 
retul 


\ 
VOU 

1) 
i 
} \ 

pir 
ind fill 


Wrapping 


NAT 


RALIST. 


unining them and then pour i 


| 
le soit paper, or ré 
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11” 
q ZOOL! Lie 
wd are very ( or t yet 
{ Cel of 
eTHOd ¢ 2 hot 
| vith collect : Ss 
1 } nt ( ( 
1 reo owl | 
)) is winch t pur : this 
( ( } \ | iht- 
\ ti 1} e il to 
ed ) river. \\ } \ 
1 Host \ to put t Hs 
q or pall to t: j ne jor the l re are 
i \ H Varial ( 
O ly with them. 
Cal ft your to speci- 
, i it them n \ ) they are 
( ili iil it Lit «at ( th the 
to a n S » the tar. or if weak pirits | I n used 
pom off the jar as full as you e@an with 
4 4 4 
] wie aner or eloath 1 + 41.2, 
abo ad you bottles in paper or Cioth put them In 
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a box, cing with sawdust if you can geet it handy, i not vith 
shaving . hay or @rass, te nd by the first expi s to their des- 
tination, that they may arrive befor the sp s get ned or 
the n ral col f the fish a anged leohol. 
\s theo rit fi mon o1 
bot » be used in « or packing them up for sending 
QWith the sp mens can be ready taken out by breaking o 
the neck of the bottl 

Common olycerine will answer thc purpose of preserving the 
brilliant colors of the fishes. and it would be very desirable to 
have a few specimens of each kind put up in it for the purpose of 
makin ire of the natural colors, though from its strong contract- 
ing pe 5 specimen » preserved are not so good for general 
stud s those put in aleohol It would also be very sir- 
able to of vecimens, especially if of brilliant 
colo pr i sO is to! til Lil the follo W Ve 
Ta the specimei onas dead and cut off a portion of one 
side. taking out the intestines and such of the flesl you ent 
take off by a iple cut, then pin it on a l, cut led } 1 
sp 1 out the tins; f 1 put on thin coat of varnish, or, 1H no 
varnis! hand, simply let the fish dry @ iid By this 
sim] yethod the natural lors will be preserved for a lone time. 
By using a little care and putting cotton in the abdominal cav- 
ity and a littl i nie on th lesh, Vv y handsome and interest 
specimens can be made. 

It often happens that a person obtains one or two specimens of 
a fish he would like to forward. but hardly thinks it worth wh le to 
send so small a lot by express Such ean readily be sent by mail 
at letter postage (three cents for every half ounce) by putting the 


specimens In a small tin o1 wooden box. with a little cotton or a 


rao that has been soaked in alcohol or glycc rine and squeezed out 


(the specimen also having been first put in alcohol or spirits of 


lycerine, f n houror two). A specimen thus put 


some kind, or 
up can be seve ral days on the route without being injured. 
In concluding my request for specimens of fishes of this family 


I bee to state that any other specimens would be very acceptable 
to our collection, and that any thing sent by express directed 
to the Peabody Academy of Science, Salem, Mass.,* will be most 

*In sending specimens any express charges will be Willingly paid on receipt by 
the Academy, and special arrangements will also be made to supply any person willing 


to collect for me with alcohol and jars. 
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thankfully received and acknowledged. 11 lso say that 

) th t |: Heo | wh L Pp Nish 

nens ; and that all notes on the ly ne sp ng, 
| lo te., will be du rec which 
7m one of the si f illus ed mo phs publis! 
fi y known spe of rroup W. Putnam, 
D lemy of Sefen Sslem. Mass 

BuTrerrty Nores, 187] (s bearing on the winter history of 
pecies, an interesting capture of a much worn and faded 
vale Are] wa by I May 12th 1 place 
t. Mas Lhe only Niphon taken during season was found 
) sth The 25rd, Vialis appeared Was very com- 
! Phaet Jun t ary to the usual 
VAS not 1 to val] ity { ecame rathe 
( How veral ons trom t \ June Yth. a single 
ph mitle Llo it to | uch 
il ) \ ribed nit Quadaguina, I 
ya cist iis pl rok Vil iformed me t, 
Wie ne out the fact. Pochahontas was acknowledged 
st | his belief that it is the same as Pochahon July sth 
| | Metacomet and Ee net, males, abundant on Indian Lk np 
flow ind took Mopsus on an umbelliferous plant Calanus 
(VV Ww.) the C. jnora of Grote was met h July 17th and 
\ a was taken by rhl rin July. 
A vest reaped, Aug of the 
nountain um ineanum) Hol- 
kk ra Were Mi S nd 
Sdwardsii the latter tw » very abundant. ¢ show- 


ing either a seasonal or regional variation from New York spec- 


imens. being smaller and the markings tending m 


eye 


Lucilius was freqt 


the top of the Holyoke r 
top a Portlandia confidently observed and the beautiful moth, 
OC ‘imorpha inte rrupt -margimnata taken. <A visit in August to the 
Green Mountains in the region of Conway. Ashfield and Goshen, 


revealed nothing different from Amherst — none of the species that 


mere to lines. On 
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butterfly of the season that is noteworthy was & single Miiberti: 
1 all the butterflies had disappeared except 

Us. In th eourse of the sea 

in the New En and catalogue, per- li 


distinet from Th: 


bundant. Graptus re sa cus 
Nisoniade = some ol my «a te 
Pei 1US. Z it] the oO 
so June 10th and 
ving New d butter! 3 hav 
Eurvtheme, Lisa, Delia, Genutia 


tus. Mo wus, Claudl you jlarrisi 
OV Semid cl Catullus, is, Verna 
Wingina, Acant { rataaqua Manoco. Iliann juin 
Mesapano Logan 1] PARKER 

lows BUTTERFL Lo the lists hitherto publish 1 are to be 
| ton. Acadica, Thoe, and the following If erian 
CO Oth Mia soit Poweshi ll from Cen- 
tral l ya. namely Pow k and Jasper counties. I]. W. PARKER. 


YounG OF THE BLIND Fist ine the follow- 


ine information abou 


hol md took no notice ot them 
he diseoyvered an 2 idition of eight little ones in the j 
[he birth of these young was Un loubtedly due to placing the 
correspond to 


paren in the alcohol. and the date (Oct. 21) would ¢ 
as probably that at which the young 


sho time I stated in my paper 


were born. 
Dr. Hagen states that he exami sed the young un ler a lens with- 
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{ wn as belonging to anmdian faa Phe last 
Maren was Trey 
xlite wel al ke COmmMon, the latte the more so. A few un- 1 
questionarl Crybeles had somewnal the red flusi Aphrodite 
Archippus exception: ly very a 
and Mystie common. 
Lucilius, Ennius, Juven is and 
2nd, and the seco! 
tT | lx 314 
} 4 } 
not been observed: LYO ( 
) the. Luela. 
helonging to Dr. StemaacHuner, Whicil ul missed seelny 
hefore they were sent to Vienna. ‘These specimens we! p} cured 
bv Dr. Ilartung Dr. under the tele 
+ances. dust as Dr. was leaving tne cave hotel on Oct. 
91, 2 DOTLIC Was yought to him ning four specimeils, one 
} ] 4] 1,] rT’ 14] 1] 
which was than others (probably aul 
living. lle transferred them to a jar con aico- 
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ont taking them from tie lar and co discover Ani A Lit 
vere about three sin length. 

How h » two more tacts to ld to \ the 

is VW App Lo \ \ Ol 
not yet s st, t tne i are botrl 
Oct and ssecond, wy gre without al eves W il 

GHO 

(igoLoGy, ETC. IN CALIFORNI At the 1 mectil tn 
California Academy of ‘onees Dee. 4th, Whitney pre- 
sented a variety of fossils in limeste on madrea miles 

( thy ay) 1) lis bors in 
f Elko. then paper descrip 
t nil ( \ } 1h} te 

first yolume ¢ ti sor Uf ‘ even li- 
( | illustrations Chis. the first v me, ( | | 

( sul-veneral Of ium, ) Lendemy ana 

| liohly j ting paper on Wohi [s n th y of 

Professor Marsh, of Yale Co made a » remarks on lis 

t expiorallols. ile i its ( Jul rom wNew 

a tspent two } COLL ! 

Plioc its. i laren riety of ext et ill 

| ] } \ t eloar 

Eastern O: he hac vhieh would > to 

up the geological puzzie mm regu to the fresh water lakes and 

of fo sil | ses. SON but two el i nd 

br. Blake rear } on the Wall Vil S Ink Tana, 

| 

the Geysers, Wiil ne und to con & antity ot 

Origin OF THE NEW ENGLAND GLACIER. Professor Dana con- 
tributes an important article Co the American Journal of serene 
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pi \ gave rise to the t } md 
41 7 r 
ocates this mer between Lake Tem 
ny ) Canadian wate ed 3) i] 
period the watershedt was pre tho nad ( it 
present level, while the White Mountains, the Green Mountain 
peaks, and th Adironda¢ tooad e hundred feet than 
] 4 41 4 
t present there W asull ht ion 1 
} ] 
4} 
wie Mass OF 
ANTTTROPOT Vv 
ANTHROPOLOGY 
Lit rie i} H ( ! L 
ul} endent ¢ Poli i) t ! t! stern { t of Beneal, 
n among th ti on the fron- 
] 4 } 1 
tier ( Ce iin ( purhal 
{ 1! ] 4 4+] 
a ) th ul \ th 
| al pr rved ( f th pore 
\ Ove r enemi | t ( { ‘ t| 
) taken bv { \ ( his 
7 { ] 
4 1 A + 
il ILEOQLOGICAT HRONOLOKC a (it) tO a Oi 111s 
\y ] } } \T } | ? 
Prof Forel d } i psed 
between the depos ( l l 
| 
lake habitations. yse ty unknown aul | a 
+ +] ny +} ] t | 
away. na at tie MMe) Me] i Is epoch 
chang ( ynplished. The fauna had cha Phi 
rein und the m loth had pas the Bos primiqentus 
alone ras a cont OL Tet Get anda 
r a 1 ] 4] 
roel The flora had changed. the Alpin iOh i its 
nad | + 
can reget On hat ich tO 
crow on the ice-n Had led rich and brilliant forests com- 
posed ll our ind species of trees Ley ol tl 
had uiassumed its present pect. man 
st is to ha poor r hunter ¢ ve 
tO Tie ell er, ag an 
4 1] 4 { 
to whom are du | ( highly civilized lake habitatio of 
ancient Switzerland. But the use of metal had nol heen. intro- 
duced vet. and pottery alone 1 licates the comparatively high ev: 
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4 
after eame the ages of Z iron. and the 
I? } witl 11 | 1] | ( A 
q ted ies of OO ro 
\ 4 
] 
Vl { Lia i A A 
at rent tenet rts 
R} 4 } ( 
1 
| 
lis lusi th 
‘ \ thal | iC ) 
yo counted by thous of ve it is n \ eC: ic 
yiyf ft lhe ¢ mted nil : 
MICROSCOPY. 
\ microscopists have been canine tel ep- 
+ commonly practised by most working opt sit the 
] } i ‘ 
power of thei iis nent less an it y an 
Ol Ct) § auartel Wh When foc { ( 
-tenth. mid soine rou 
\1 
Vr. Wenham writes a ) Iv. KE. Bick- 
nell’s on this subject in whieh Mr. Bicknell to task 101 
y he deceptio | admits th truth O A 
1 ] le 


MICROSCOPY. 
| lish | ; ians of 
eal wo on mo pil ea ( 
Lo | tii i 
Dr. V Ws ter j the ** Quarterly 1) 
i 
Ir. ie 1) pi he di ( 
mal te. y star i i { 
il 
CO Vid | 
4) i] { ) 
| } ) ( 
( 4 4 +] oe AY i 
Ol { AT LS. ‘ i i J H 
net of ¢ i} Vili 
used 1} | i j 
‘ t Loni 8. p. Ist 
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4 t 
| } ( 
- Ce 
) i i ( 
| { { cha 
{ P 
1 
} ) 
1 Py ) . ° 
ly 4 t 
} ( i! } 
en ow eut by draw- 
OM O1 } terial 
‘ Ol H i 
ell i te inner boun 
| en { i} y mass Ol 
oO 
nd sim | ne Dres- 
elly. simce Uile reat elasticity 
| oni With eres 
sure and recover rin 
nrecision 
recis th. 


mt q 
12? MICROSCOPY 
Ch . ray the viseld mass maint appears i 
Homo ‘ous In th but Conta nucl sl ier j Is 
vertebrata, Thi cleus, though undetected by Savol to il 
exist in perfectly fresh Corpuscl and has 
tinct. thougn tem ‘ayy delimitation may be sea { 
povs CON iS Of the anin ‘ MoV ine ) 
CiIreu + UpPLlLy ANC pre neal 
anim , are not be ved to \ IMS. phe b | 
- of the {roo ins to Vary {} sons of the vy 11 the 
ordinn bicon iiscs of \ or ies 
ble. | sre dean) | { { { I 
il pi 
tu Ol oY 1 i ) 
be un termined. 
i corpus re ie li Con ( ) noist- 
Thies Lreadl mut OF the | ie 
om ao \ 1 i film o ie | ie. 
nuc!} and other eifects Gemonstrare vs to t 
when blood, after contact with agt Vapor, CX] aiter- 
nat \ CALTHONLE Cid ana air. Ve TO He Ctl 
to the alternate presence and absence of the ¢ Me i l, and 
not \ pa t to the o ven OL « e, SM tHe alr Diay 
be replaced In the experiment by nor oti 
wir | ion Of Chiorolori Olle id 
corp ies is studied minutely, it without as ye { 1” The 
desired leht upon the eile when itroduced Ui Iving 
syste. 
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4 } ys] i 
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M er end ol Willei 
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1) ith nor Clila. 
ers LV} raises the 
question i alc er- 
or ns and . } roscopy. 
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i VATER. Dr. Bu Ls four 

Ramway Phe Man Guardian” ishes a 
stud f railway ul made by Mr. J. Sidebothaim, who inds-it to 
con tne C OU Ol | O 
and oO rh inl ce. som { th 1) of 

ROT 

Mr. D ‘the ¢ Su O @X- 

pet } { \ i a ( CO, i}, 
eurrents. We have | ry bt i ew and ve 

Wh we \ : re up to the snow 

try Vin the mite the na and with the 
we had to boil our ten with ereen huckleberry bushes! But the 
is Very rank. hecp and p Well 
here with | 3 re ne ana hardy 

cold ; th is ao 1 deal of but it melt lickiy after 

i 

it and rarety Jes yyy the ley th dime except 
Ih severe seasons. phe Cl YOUTICE ut U e are no 
land animals, except spermopliiles and foxes. Whales are very 


| 
( 3 ] t uil- 
1 th I 101 1) 
4 
j 
tho net ‘ rial 
) V4 it i \ 
STERRY lfunr. Lil. ) linn Geoiog 
: ) § ) nied ( ti i 
\ { { 
to it with 
‘ 
Pror. C. dial rec red CX] 
1) - and Prof: Marsnd has teu \ 
i is af fos il vert | ir KY i 
il. James Cla O1 Ul ersity entucny. 
( Wert & Oris 
Dr. G. Hartung, the weil t and au of the 
} ‘ y } 1 4} nas to 
} yot tg on Wwe 
Drs. } auth { ont life. 
: st O ant i H Lin i \ linge the 
York to Cautornia, a » tO Jiawatian dsiands to 
1] 
‘neostigate logy with a \ lication. 
\ 
and homes of insects, as well as the relations zoology and bot- 
any to agriculture and the ar may be. is to be sees ih A Visit LO 
id) 
n the Museum of the Aoricultural Dep rtment at Washington, tic 


ese nts a few frie 
Lin this d¢ partinent. Arrangen 
to 


for adding 
birds 


ents have 


xtremely valual 


how 
Cabinet an collee- 
huinbering about forty-five 
specimens | 


n Mammalogy, Herpetology, Ichthy 
nnd Comparative Anatomy. 


also such 
logy, Concho! 
as will meet 


Sy 
the wants of instruction. 
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resuit OL many yeal VorK OF ALY. Gaiover, TO Wilo 7 
requited bors 1n practical entomology we have previousiy called ; 
attention 4 
has a beautifully illustra Ww K On t cts q ( 
injurious to cotton and other crops, which thus far Coneress has ; : 
been asked 1VaAIN tO PUuoHlish. lo the value Of t museum 
Prot. Hagen of the Museum of Comparative Zoology at Can lee 
bears the following testimony. ‘I find no notice in the NatturaL- 
Isr of the Mtiseum of the Agriculturait Dep in Washing. 
ton, 1). the admirabie work of Mr. was really 
astonished at going through this valuable « ection. Lt pian 
i 
poh Which Mer. Gslover works is his own, and the arranee) of 
his Gevisine. When fish, truits. ete... cannot be preserved, 
excellent ¢ enutil v colored are made and exhibited. Cs 
Miustrating { sects and their transtorma- 
t { ty i i ) i ! i 
° } 4 144 1 ~ 
( rops Or plants, ne Can oO Un Very COMpiere 
iO. I KHOW Ch Ul i i tO eX sive, 
reahiyv Vast pial NSUILUTION, and tne Comp ik OF 
ne or the n bY Of LHe Hea NATUPaALsSt Who | COn- 
eeived and done it all entirely without aid. in the agricultural inter- 
( Ls COUNTryV til tyy lis Liy 
ridiculously smell, ce red with the results. I confess t he 
Agricuitural Jiuseum in Washington has no superior in the world, 
and even no rival either in isne@tand, trance or Germany. 
Tne authorities of Brown University are beginning to form a 
museum of natural history. During the last vear several : itional 
large cases were placed in Rhode Islind Hall, and between rec 
and four hundred specimens of birds and animals were added to the 
previous collection. A large collection of the iinplements of Amer- 
. 1 | + per] nall ] WE 
ican Indians was also added. together with several small though 
collections of coins, both ancient and modern. 
‘nenrred 
pense incurred by th is of 
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and arrangeme! f the specimens 15 sted 
of Mr. J. W. P. Jenks, ell in | prac- 
nd a skilful taxidermist. was 
pu \ is nbied y Prot. Bau we \ 
Vood’s Hole. 4 st pent six 
ul full « ons ol t pari of that 
) Ti) le par t ust \ L¢ 
si] repres La Brown 
LON¢ the losses su tn L by th burning ol {| Mu im of 
Chiengo Academy Was that OF the State tion 
ots. recently purchast L by te from the heirs 0 the late 
e I soloist. Mr. B. D. ror two thousand dollars, 
) i@ } miber { O} int 1. 
| ¢ leetio Crustacea. edly the larg- 
ol eollection 1 1. which fill over ten t 
1 eontnined t V1 of the sp s described | Prot. 
other America ¢ tho besides hundred ! spe- 
v of which ved nanuscr lost by the 
nvertebi { Unit states North Paci Exploring 
Hon. collected eat 1 Japanese st e Secre 
hich, be ( included im { item, 
t num ( und ost 
The ¢ ton of tl hetts ¢ the coust | e Um i 
le by the Secret und his correspo ts during 
30 “dy wenerar res uch on eve rt ol 
st {rom vine to pecl \ illus- 
| nens \ Call ch OCCUPrs, HOt 
snore it on those nad tl Arctic 
| th Tert { nary format ns, sho tie 
effect of cli Juence reologi ange, ete. tio 
en about eight is | separat lots ol specime 
nd mollusca dredged in the Gull 
St ' he United States Coast Survey. in the 
\ 3 lh had been placed in the hana of t 
\4 i\ logy of th North Pa- 
nd R hi he late Dr. A. A. Gould 
the ¢ udibranchiate and Tunicate Mollusca, 
Lolo by Win. Stimpson. These manu- 
scripts were iliustrated by nearly three thousand drawings by A. 
yun of which were colored. This 


publica- 


Stimpson, 
ongress for pu 


and W. 
material was awaiting an 
f (that on the Brac 


tion A portion thereol 


dation from ( 


layurous Crustacea) 


Vas 


| 
\ 
Ol 
Al 
f 

1) 

q } 

\ 
| 
yf 
W 
h 
l. 


| 
[2% BOOKS RECEIVED. ; 
the time of t fi 
nu ript of the work on OL Kast Const of 
Nort! rt! Sinithsoninm itution by W. 
} 4) } 
sstiimn ! ited | araw not oniyv OF th hells. but of 
1 ni 1 ot] letail 
This v ; |} been in com of prep on sil 1849. and many 
at the strated wel new to selence. un- 
dred « i} had already been engraved on wood, but the 
Wlocks were destroyed with the rest of is, Por- 
vnonviny of 1 Heel already 
i Wils wed hit Vii been ih t the secreté at 
the ti : ul Hire. 
| an vi} < on the Cru of 
America pi } for th oninn Jnstitute 
\\ ‘ \ of «dredging pap containing an 
al ' esult of ext ration v the Secretary on parts 
tae » NOVA? to in e Guil of 
sei CPUs and moll dredged in the Gulf Sti by M. 
by the Secretary. A portion of these descrip- 
BOOKS RECEIVE! 
( / ] G \ / ind, in 
i DD 
) . By ical 
Dr. 
187 Entome cal Ree- 
ord by U.S. 
( _B r. Olney. Providence. 2 
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/ / by J. W. 
Da 2, Man Printed thority 
iT. Strects. pp. 6, 1871. 
( vy Dr.J \ i Tie n 
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